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TAR CREEK/PICHER MINE FIELD, OTTAWA COUNTY, OKLAHOMA, 
AND CHEROKEE COUNTY, KANSAS.

#DR
DOCUMENTS REVIEWED

I AM APPROVING THIS ACTION BASED ON THE FOLLOWING DOCUMENTS DESCRIBING THE ANALYSES OF
COST-EFFECTIVENESS OF REMEDIAL ALTERNATIVES FOR THE TAR CREEK SITE:

C TAR CREEK SITE INVESTIGATION REPORT - TAR CREEK FEASIBILITY REPORT SUMMARY OF
REMEDIAL ALTERNATIVE SELECTION.

#DE
DECLARATIONS

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT
OF 1980 (CERCLA) AND THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED THAT THE
PLUGGING OF ABANDONED ROUBIDOUX WELLS AND DIVERSION OF SURFACE INFLOW AWAY FROM THE MINE
WORKINGS PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  THE
STATES OF OKLAHOMA AND KANSAS HAVE BEEN CONSULTED AND AGREE WITH THE APPROVED REMEDY.

IN ADDITION, I HAVE DETERMINED THE FOLLOWING CONDITIONS APPLY TO THE ENACTMENT OF THE
SELECTED REMEDY.

1. THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY OF TRUST
FUND MONIES FOR USE AT OTHER SITES.

2. THE COST-EFFECTIVE REMEDY DOES COMPLY WITH OTHER ENVIRONMENTAL REGULATIONS.

3. FUTURE REMEDIAL ACTIONS MAY BE REQUIRED IF SELECTED ALTERNATIVES DO NOT ADEQUATELY
MITIGATE THE RISK TO HUMAN HEALTH.

4. SUPERFUND ASSISTANCE IS NECESSARY FOR TAR CREEK BECAUSE OF THE LIMITATIONS ASSOCIATED
WITH OTHER POSSIBLE RESOURCES FOR FUNDING (SEE ADDENDUM 5).

LEE M. THOMAS
ASSISTANT ADMINISTRATOR

OFFICE OF SOLID WASTE & EMERGENCY RESPONSE

JUNE 6, 1984
DATE.



SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
TAR CREEK

#SLD
SITE LOCATION AND DESCRIPTION

THE PICHER FIELD, LOCATED IN OTTAWA COUNTY, OKLAHOMA, AND CHEROKEE COUNTY, KANSAS, IS ONE
OF THE LEAD-ZINC SUBREGIONS WHICH COMPRISE THE TRI-STATE MINING REGION OF OKLAHOMA, KANSAS, AND
MISSOURI.  THE FIELD ENCOMPASSES SIX SQUARE MILES, AND WAS ONE OF THE MOST PRODUCTIVE LEAD-ZINC
MINING DISTRICTS IN THE UNITED STATES.  FIGURE 1 SHOWS THE MINE WORKINGS IN THE MAIN PART OF THE
PICHER FIELD.

SURFACE FEATURES ARE CHARACTERIZED BY NUMEROUS LARGE TAILING PILES CONSISTING PRIMARILY OF
LIMESTONE AND CHERT.  THERE ARE ALSO SEVERAL COLLAPSED STRUCTURES SUCH AS SUBSIDENCE AREAS AND
MINE SHAFTS THAT HAVE CAVED IN.

THE PICHER FIELD IS SITUATED ON THE WEST RIDGE OF THE OZARK PLATEAU PROVINCE.  THE OZARK
PLATEAU IS A BROAD, LOW STRUCTURED DOME LAYING MAINLY IN SOUTHERN MISSOURI AND NORTHERN
ARKANSAS.  HOWEVER, THE MAIN PART OF THE PICHER FIELD IS WITHIN THE CENTRAL LOWLAND PROVINCE. 
THIS PROVINCE IS CHARACTERIZED BY A NEARLY FLAT, TREELESS PRAIRIE UNDERLAIN BY PENNSYLVANIA
SHALES.

THE STREAMS THAT TRAVERSE THE MINING FIELD FLOW SOUTHWARD TO THE NEOSHO RIVER.  ELM CREEK,
ON THE WESTERN EDGE OF THE FIELD, AND TAR CREEK AND ITS MAIN TRIBUTARY, LYTLE CREEK, ARE THE
PRINCIPAL STREAMS.  A SHORT DISTANCE EAST OF THE MINING FIELD IS THE SPRING RIVER, WHICH IS THE
MAJOR SOUTH-FLOWING TRIBUTARY OF THE NEOSHO.

THE PRINCIPAL COMMUNITIES WITHIN THE PICHER FIELD ARE MIAMI, PICHER, CARDIN, QUAPAW, AND
COMMERCE.  ALL THESE COMMUNITIES RECEIVE THEIR DRINKING WATER FROM THE ROUBIDOUX AQUIFER, WHICH
IS APPROXIMATELY 1,100 FEET FROM THE SURFACE.

#SH
SITE HISTORY

LEAD-ZINC ORES WERE FIRST DISCOVERED IN THE PICHER FIELD IN 1901, WITH OUTPUT OF
CONCENTRATES BEGINNING IN 1904.  THE MAIN PORTION OF THE ORE BODY WAS DISCOVERED IN 1914,
LEADING TO A VAST INCREASE IN ORE PRODUCTION.  EARLY MINING WAS CHARACTERIZED BY A MULTITUDE OF
SMALL OPERATORS ON 40 ACRE TRACTS, WITH EACH OPERATOR CONDUCTING MINING, DRILLING, AND MILLING
OPERATIONS.  IN THE 1930'S CENTRALIZED MILLING BEGAN, LEADING TO THE CONSOLIDATION OF MINING AND
MILLING OPERATIONS.

LARGE SCALE MINING ACTIVITIES ENDED IN THE MID 1960'S AND PUMPS WERE REMOVED FROM THE
MINES.  BY 1979, THE MAJORITY OF THE UNDERGROUND MINE WORKINGS WERE COMPLETELY FLOODED AND ACID
MINE WATER BEGAN TO DISCHARGE VIA ABANDONED OR PARTIALLY PLUGGED MINE SHAFT OPENINGS AND
BOREHOLES.

LAND OWNERSHIP IN OKLAHOMA WAS ORIGINALLY VESTED WITH THE QUAPAW INDIAN TRIBE.  THE QUAPAW
INDIANS WERE GIVEN 150 SECTIONS OF LAND IN SOUTHEASTERN KANSAS AND NORTHEASTERN OKLAHOMA IN
1833.  HOWEVER, AN ALLOTMENT PLAN APPROVED IN 1893-94 DIVIDED THE RESERVATION INTO 236 200-ACRE
ALLOTMENTS AND 231 40-ACRE ALLOTMENTS.  TODAY OWNERSHIP CAN BE CLASSIFIED AS PRIVATE, OR INDIAN
RESTRICTED.  APPROXIMATELY 9,120 ACRES OF INDIAN RESTRICTED LANDS ARE HELD BY INDIAN ALLOTTEES
AND (OR) THEIR HEIRS IN THE VICINITY OF THE PICHER FIELD.

SINCE NOVEMBER 1979, THE TAR CREEK WATERSHED HAS RECEIVED HIGHLY MINERALIZED ACID MINE



DISCHARGES FROM FLOODED UNDERGROUND LEAD-ZINC MINES OF THE PICHER FIELD IN OTTAWA COUNTY,
OKLAHOMA.  THE OKLAHOMA WATER RESOURCES BOARD (OWRB) IN COOPERATION WITH THE TAR CREEK TASK
FORCE INVESTIGATED THE PROBLEM INITIALLY IN 1980 AND 1981.  ADDITIONAL STUDY OF SPECIFIC AREAS
WAS DEEMED NECESSARY IN ORDER TO FULLY ASSESS THE IMPACT OF ACID MINE WATER ON THE AREA'S
SURFACE AND GROUND WATER RESOURCES.

IN OCTOBER 1981, TAR CREEK WAS LISTED AMONG THE SITES ON THE NATIONAL PRIORITIES LIST
UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF 1980
(CERCLA).  A COOPERATIVE AGREEMENT, WITH A GRANT AWARD OF $435,368 TO CONDUCT REMEDIAL
INVESTIGATION/FEASIBILITY STUDIES WAS SIGNED BETWEEN EPA AND THE OKLAHOMA STATE DEPARTMENT OF
HEALTH ON JUNE 16, 1982.  AN INTERAGENCY AGREEMENT WAS FINALIZED WITH THE OKLAHOMA WATER
RESOURCES BOARD FOR $173,000 TO CONDUCT MONITORING AND SAMPLING.  INVESTIGATION WORK BEGAN IN
JULY 1982 AND WAS COMPLETED IN MARCH 1983.  THE FINAL REPORT WAS APPROVED THE MONTH THEREAFTER. 
THE FEASIBILITY STUDY WAS INITIATED IN MAY 1983 AND COMPLETED IN DECEMBER 1983.  THE MAJOR
FINDINGS OF THE INVESTIGATION AND FEASIBILITY REPORTS ARE DISCUSSED IN THE SECTION TITLED
"CURRENT SITE STATUS.".

#CSS
CURRENT SITE STATUS

AS WITH MANY UNDERGROUND MINES IN THE AREA, CONTINUAL INFLOW OF GROUND WATER DURING MINING
POSED A PROBLEM.  INFLOWS WERE CONTROLLED BY THE INSTALLATION OF LARGE CAPACITY PUMPS.  HOWEVER,
UPON CESSATION OF MINING ACTIVITIES, DRIFTS AND SHAFTS OF THE ABANDONED WORKINGS BEGAN TO FLOOD. 
PYRITE-RICH WASTES IN THE BOONE FORMATION WERE BEING OXIDIZED BY EXPOSURE TO THE OXYGEN-RICH
ATMOSPHERE WHILE MINING WAS OCCURRING.  UPON FLOODING, THESE OXIDIZED SULFIDES READILY DISSOLVED
INTO THE SURROUNDING GROUND WATER PRODUCING ACID MINE WATER.  THE ACID WATER REACTED WITH THE
SURROUNDING ROCK CAUSING MANY OF THE METALS PRESENT TO DISSOLVE, RESULTING IN A WATER WITH HIGH
CONCENTRATIONS OF ZINC, LEAD AND CADMIUM. THESE ARE POLLUTANTS AND CONTAMINANTS AND ARE LISTED
HAZARDOUS SUBSTANCES UNDER 101(14) OF CERCLA.  THE CONCENTRATION OF THESE THREE METALS, AS WELL
AS IRON, GREATLY EXCEED DRINKING WATER STANDARDS AS SHOWN IN TABLE 1.

DISCHARGE OF THESE ACID GROUND WATERS AT THE SURFACE HAS RESULTED IN DEGRADATION OF TAR
CREEK AND COULD EVENTUALLY AFFECT OTHER MAJOR WATER RESOURCES OF THE AREA.  OF POTENTIALLY
GREATER IMPORTANCE IS THE IMPACT OF ACID MINE WATER ON THE UNDERLYING ROUBIDOUX AQUIFER.  THE
CONTAMINATION OF THE ROUBIDOUX ON A LARGE SCALE WOULD RESULT IN THE LOSS OF CURRENT MUNICIPAL
WATER SUPPLIES FOR MUCH OF THE REGION.

THE TAR CREEK INVESTIGATION WAS DEVELOPED TO ASSESS THE HEALTH AND ENVIRONMENTAL IMPACTS
OF ACID MINE DRAINAGE ON POTENTIAL GROUND WATER AND SURFACE WATER RECEPTORS.  OF FOREMOST
CONCERN ARE THE IMPACTS TO THE  AREA'S DRINKING WATER SOURCES:  GRAND LAKE AND THE ROUBIDOUX
AQUIFER.

THE FOLLOWING IS A SEPARATE DISCUSSION ON EACH OF THE CRITICAL PATHWAYS FOR MIGRATION.

SURFACE WATER IMPACTS

TAR CREEK IS THE PRINCIPAL DRAINAGE SYSTEM IN THE PICHER FIELD. WITH ITS HEADWATERS IN
CHEROKEE COUNTY, KANSAS, TAR CREEK FLOWS SOUTHERLY THROUGH THE FIELD BETWEEN PICHER AND CARDIN,
PASSING COMMERCE AND MIAMI ON THE EAST, TO ITS CONFLUENCE WITH THE NEOSHO RIVER, ONE OF TWO
MAJOR RIVERS IN NORTHEASTERN OKLAHOMA.  TAR CREEK IS A SMALL EPHEMERAL STREAM CHARACTERIZED BY
STANDING POOLS.  ALONG WITH ITS MAJOR TRIBUTARY LYTLE CREEK, TAR CREEK DRAINS APPROXIMATELY 53
SQUARE MILES OF AREA.

THE PRIMARY DISCHARGE POINTS FOR ACID MINE WATER INTO THE TAR CREEK WATERSHED ARE SITES 4S



AND 14 (FIGURE 2).  SITE 4S IS INTERMITTENT AND DISCHARGES AT AN AVERAGE FLOW OF 1.04 CFS WHEN
FLOWING.  SITE 14 DISCHARGES ALL YEAR LONG AT AN AVERAGE FLOW OF 0.31 CFS.  TYPICAL
CONCENTRATIONS OF HEAVY METALS DISCHARGING FROM THE STREAMS ARE SHOWN IN TABLE 2.  BECAUSE OF
THE LOW FLOW VELOCITIES AT MOST TIMES OF THE YEAR, AND THE LOW BUFFERING CAPACITY OF TAR CREEK,
THE IMPACT FROM ACID MINE WATER IS SEVERE.  HENCE TAR CREEK IS CHARACTERIZED AS HAVING HIGH
CONCENTRATIONS OF HEAVY METALS, HIGH HARDNESS, AND LOW PH.  TAR CREEK HAS HAD A PH OF 2.9 AS FAR
DOWNSTREAM AS MIAMI.

AS EXHIBITED IN TABLE 2, THE CHRONIC WATER QUALITY CRITERIA FOR SEVERAL HEAVY METALS IS
EXCEEDED FOR ALL PARAMETERS ABOVE AND BELOW THE ACID MINE WATER DISCHARGE POINTS.  THERE IS,
HOWEVER, A SIGNIFICANT INCREASE IN HEAVY METAL LOADINGS (AND A DECREASE IN PH) DOWNSTREAM FROM
THE ACID MINE DISCHARGE POINTS AT SITE 4S AND 14 RESULTING IN SEVERE STRESS TO THE AQUATIC
COMMUNITY OF TAR CREEK.  STUDIES CONDUCTED BY THE TAR CREEK TASK FORCE SUBCOMMITTEE ON
ENVIRONMENTAL EFFECTS FOUND NO FISH AND ONLY A FEW BENTHIC MACROINVERTEBRATES SURVIVING IN TAR
CREEK.

TAR CREEK IS NOT USED FOR A DRINKING WATER SOURCE.  THE GREATEST THREAT TO HUMAN HEALTH
ALONG TAR CREEK COMES FROM POSSIBLE DERMAL EXPOSURE TO MINE WATER FROM DIRECT CONTACT.  LOCAL
RESIDENTS USE TAR CREEK FOR RECREATIONAL PURPOSES INCLUDING SWIMMING.

THE REMEDIAL INVESTIGATION SHOWED THAT TAR CREEK CURRENTLY HAS NO SIGNIFICANT IMPACT ON
GRAND LAKE BECAUSE WHEN TAR CREEK WATERS FLOW INTO GRAND LAKE, MOST OF THE HEAVY METALS
PRECIPITATE OUT OF THE WATER AND INTO THE TAR CREEK AND NEOSHO RIVER STREAM SEDIMENTS.  THE
PRIMARY LOCATION WHERE THIS PHENOMENON OCCURS IS AT THE TAR CREEK AND NEOSHO RIVER CONFLUENCE. 
WITH THE NEOSHO RIVER HAVING FLOW CAPACITIES APPROXIMATELY 500 TIMES GREATER THAN THAT OF TAR
CREEK PLUS MUCH GREATER BUFFERING CAPACITY, THE ACID MINE WATER DILUTES QUICKLY AND THE HEAVY
METALS PRECIPITATE OUT.  INSPECTION OF WATER QUALITY DATA AT SITE 22B AND DATA FROM HEAVY METAL
LOADINGS IN THE SEDIMENTS CONFIRMS THESE PREDICTIONS.

GROUND WATER IMPACTS

THERE ARE TWO POSSIBLE PATHWAYS FOR MIGRATION OF ACID WATER FROM THE BOONE FORMATION INTO
THE ROUBIDOUX (FIGURE 3).  THESE PATHWAYS ARE:  NATURAL FLOW THROUGH INTERVENING STRATA AND FLOW
THROUGH ABANDONED ROUBIDOUX WELLS.  THEREFORE, THE GOAL OF THE GROUND WATER PORTION OF THE
INVESTIGATION WAS TO ASSESS THE POTENTIAL FOR MIGRATION VIA THESE PATHWAYS.

TO ASSESS THE POTENTIAL FOR ACID MINE DRAINAGE TO FLOW UNDER NATURAL CONDITIONS FROM THE
BOONE INTO THE ROUBIDOUX, HYDRAULIC CONDUCTIVITY STUDIES WERE DONE ON CORES FROM THE INTERVENING
ROCK FORMATIONS.  THE FINDINGS REVEALED VERY LOW PERMEABILITIES OF 3.1 X 10-7 AND 9.6 X 10-9
CM/SEC, FOR THE COTTER AND JEFFERSON CITY DOLOMITES, RESPECTIVELY.

IN ADDITION TO THE LOW PERMEABILITIES, A SELF PLUGGING MECHANISM CAUSED BY CHEMICAL
PRECIPITATION IS THOUGHT TO IMPEDE NATURAL FLOW.  ON THE SAME CORES IN WHICH PERMEABILITY
STUDIES WERE CONDUCTED, MINE WATER WAS INTRODUCED AT A MIXTURE OF 1:2 AND 1:20 MINE WATER TO
ROUBIDOUX WATER.  IN THE SUBSEQUENT PERMEABILITY TESTS, THERE WAS A REDUCTION IN CORE
PERMEABILITIES OF 72% AND 67% RESPECTIVELY.

SOME POTENTIAL EXISTS FOR CONTAMINATION OF THE ROUBIDOUX BY NATURAL FLOWS IF FRACTURES ARE
INTERCONNECTED FROM THE BOONE DOWN THROUGH THE COTTER AND JEFFERSON CITY FORMATIONS AND INTO THE
ROUBIDOUX.  IT IS UNLIKELY THAT ANY INTERCONNECTIONS SPAN THE ENTIRE 300-400 FT. DISTANCE
BETWEEN THE BOONE AND THE ROUBIDOUX.

ANOTHER MECHANISM FOR CROSS-CONTAMINATION BETWEEN THE BOONE AND ROUBIDOUX IS ABANDONED
WELLS.  THESE WELLS PROVIDE DIRECT ACCESS FOR MINE WATER TO MIGRATE INTO THE ROUBIDOUX.  THE



USGS CONDUCTED STUDIES ON TWO OF THE ABANDONED WELLS AND SHOWED THAT WATER WAS FLOWING DOWNWARD.
SIXTY-SIX WELLS HAVE BEEN IDENTIFIED THAT EXTEND FROM THE SURFACE INTO THE DRINKING WATER
AQUIFER.  A POSSIBILITY EXISTS THAT MORE ABANDONED WELLS COULD BE DISCOVERED IN THE FUTURE.  IF
THIS OCCURS, ADDITIONAL FUNDS WOULD HAVE TO BE REQUESTED IN ORDER TO PLUG THEM.

UNLIKE THE ACUTE SURFACE WATER PROBLEM, THE ROUBIDOUX AQUIFER IS STILL A SAFE DRINKING
WATER SUPPLY.  FIVE COMMUNITIES (MIAMI, PICHER, CARDIN, COMMERCE AND QUAPAW) AND A FEW RURAL
WATER DISTRICTS, WITH A TOTAL POPULATION OF APPROXIMATELY 21,000, RECEIVE THEIR DRINKING WATER
FROM THE ROUBIDOUX AQUIFER.  MOST OF THE HISTORICAL DATA ON DRINKING WATER QUALITY OF THE
AFFECTED COMMUNITY WELLS INDICATE NO DEGRADATION TO DATE.  THE EXCEPTION IS THE CITY WELLS
SERVING QUAPAW.  AT THIS LOCATION, TWO WELLS WERE ABANDONED BECAUSE OF MINE WATER INFLUX.
CONTAMINATION IS ATTRIBUTED TO EITHER CASING FAILURE OR MIGRATION OF MINE WATER FROM NEARBY
ABANDONED WELLS.

OTHER ENVIRONMENTAL AND PUBLIC HEALTH FINDINGS:

• WATER DISTRIBUTED BY THE PUBLIC WATER SUPPLIES AND RURAL WATER DISTRICTS OF THE TAR
CREEK AREA IS SAFE TO DRINK.

• THE NEOSHO RIVER, SPRING RIVER AND GRAND LAKE CAN BE SAFELY USED AS A RAW WATER SOURCE
FOR PUBLIC WATER SUPPLIES.

• THE FISH FILLET SAMPLES INDICATE FISH FROM THE MOUTH OF TAR CREEK, NEOSHO RIVER, SPRING
RIVER AND GRAND LAKE ARE SAFE FOR HUMAN CONSUMPTION.

• NO SIGNIFICANT CONCENTRATIONS OF TOXIC METALS OR RADIATION WERE OBSERVED IN THE
PARTICULATE AIR SAMPLES COLLECTED AT PICHER.

• EFFECTS ON THE FISH COMMUNITY DIMINISH RAPIDLY, ONCE WATERS ENTER THE NEOSHO RIVER.

• METALS FOUND IN THE FISH INDICATE THAT BIOMAGNIFICATION IS NOT SIGNIFICANT IN THE FISH
COMMUNITY OF GRAND LAKE.

• ALTHOUGH TAR CREEK PROVIDES A CONCENTRATED SOURCE OF METALS, THE HEAD WATERS OF THE
NEOSHO AND SPRING RIVERS ALSO CONTRIBUTE LARGE QUANTITIES OF METALS.

• SEDIMENTS PROVIDE AN EFFECTIVE LONG-TERM SINK FOR METALS AND SHOULD EFFECTIVELY REMOVE
THEM FROM MOST BIOLOGICAL PROCESSES.

• THE NEOSHO RIVER HAS RECEIVED LITTLE IMPACT FROM ACID MINE DRAINAGE INTO TAR CREEK
OTHER THAN AESTHETIC ALTERATION AT THE TAR CREEK CONFLUENCE.

• AT CURRENT SPRING FLOWS, ALL MINE WATER WILL BE DISPLACED IN 60 TO 100 YEARS.

• THERE IS AN ESTIMATED 76,000 ACRE FEET OF HEAVY METAL LADEN MINE WATER IN THE FLOODED
UNDERGROUND MINES.

• MINE WATERS ARE BEING INTRODUCED INTO THE ROUBIDOUX VIA ABANDONED WELLS.

• ALTHOUGH SOME CONTAMINATION OF HEAVY METALS ARE PROVIDED BY THE TAILINGS PILES THE
OVERALL QUANTITY IS INSIGNIFICANT COMPARED TO LOADING RATES FROM THE SPRINGS.

#ENF
ENFORCEMENT



A MEETING WAS HELD WITH THE POTENTIALLY RESPONSIBLE PARTIES ON JANUARY 16, 1984, TO
DETERMINE WILLINGNESS TO PARTICIPATE IN DESIGN/CONSTRUCTION ACTIVITIES.  NONE OF THE COMPANIES
PROVIDED ASSURANCES THAT THEY WOULD PARTICIPATE IN FUNDING CLEANUP AT THAT TIME.  THE COMPANIES
WERE ASKED TO NEGOTIATE AMONG THEMSELVES AND REPLY AS TO THEIR INTENTIONS BY FEBRUARY 16, 1984,
AND THEY DID NOT FORMALLY RESPOND.  THE PARTIES HAVE BEEN INFORMED THAT THE AGENCY WILL PROCEED
WITH THE ROD AND THEY WILL HAVE 30 DAYS FOLLOWING ITS SIGNATURE TO AGREE ON A CLEANUP.

#AE
ALTERNATIVES EVALUATION

THE OBJECTIVES FOR CLEANUP AT THE TAR CREEK SITE WERE TO MITIGATE THE POTENTIAL THREAT TO
PUBLIC HEALTH AND THE ENVIRONMENT BY PREVENTING CONTAMINATION OF THE ROUBIDOUX AND BY MINIMIZING
TOXIC RELEASES DAMAGE TO TAR CREEK.  TWO OF THE SEVEN ALTERNATIVES INITIALLY SELECTED FOR
EVALUATION ADDRESSED BOTH CLEANUP OBJECTIVES AND WOULD ACCELERATE THE IMPROVEMENT AT GROUND
WATER QUALITY IN THE BOONE FORMATION.  THESE REMEDIAL OPTIONS WERE:

C IN SITU TREATMENT OF MINE WATER
C COLLECTION AND TREATMENT OF MINE WATER.

BOTH ALTERNATIVES WERE ELIMINATED FROM DETAILED ANALYSIS BECAUSE THEY WERE EXCESSIVELY
EXPENSIVE.  LONG-TERM PUMPING AND TREATMENT OF GROUND WATER FROM THE TAR CREEK AREA WOULD BE
EXPENSIVE AND IMPRECISE. PRESENT VALUE CAPITAL AND OPERATION AND MAINTENANCE COSTS WERE
ESTIMATED TO APPROACH $30 MILLION.  THIS OPTION IS INEFFECTIVE BECAUSE LONG-TERM PUMPING WOULD
NOT ASSURE SIGNIFICANTLY LESS CONTAMINATED GROUND WATER.

THE FOLLOWING FIVE ALTERNATIVES WERE SELECTED FOR FURTHER EVALUATION.  EACH ALTERNATIVE
WAS EVALUATED ON THE BASIS OF EFFECTIVENESS, DURABILITY, RELIABILITY, IMPLEMENTABILITY AND COST.

C NO ACTION
C PLUG 66 ROUBIDOUX WELLS
C SURFACE DIVERSION
C ALTERNATIVE DRINKING WATER SUPPLIES
C SURFACE DISCHARGE TREATMENT.

1) NO-ACTION

THE NO-ACTION ALTERNATIVE WAS EVALUATED FOR THE PURPOSE OF ASSESSING THE POTENTIAL FOR THE
SYSTEM TO RECOVER UNDER NATURAL CONDITIONS WITH NO OUTSIDE INFLUENCE.  IN A STUDY COMPLETED IN
THE INVESTIGATION PHASE, 76,000 ACRE FEET OF CONTAMINATED WATER WERE ESTIMATED TO EXIST IN THE
MINES.  GIVEN THIS QUANTITY AND TAKING INTO ACCOUNT THE INFLOWS AND OUTFLOWS OF THE SYSTEM, IT
IS ESTIMATED THAT 60 TO 100 YEARS MUST ELAPSE BEFORE THE ACID MINE WATER IS REPLACED WITH
RELATIVELY UNCONTAMINATED WATER.  FURTHERMORE, IF DARCY'S EQUATION* IS USED TO CALCULATE THE
TIME NECESSARY FOR MINE WATER TO TRAVERSE THE VERTICAL DISTANCE FROM THE BOONE TO THE ROUBIDOUX,
THEN APPROXIMATELY 15,000 TO 25,000 YEARS WOULD BE REQUIRED.  MEANWHILE THE MINES SHOULD  HAVE
FLUSHED SEVERAL TIMES CAUSING MINIMAL LONG-TERM IMPACTS TO THE ROUBIDOUX.  HOWEVER, THE
ABANDONED WELLS ARE THE CRITICAL PATHWAYS FOR MIGRATION AND NOT THE NATURAL FLOW SYSTEM.  WITH
THE WELLS PROVIDING A CONDUIT FOR FLOW, SIGNIFICANT QUANTITIES OF MINE WATER COULD BE INTRODUCED
INTO THE ROUBIDOUX AQUIFER IN RELATIVELY SHORT PERIODS OF TIME.

FROM A SURFACE WATER ASPECT, THE ACCEPTANCE OF THE NO-ACTION ALTERNATIVE MEANS CONTINUED
ENVIRONMENTAL DAMAGE TO TAR CREEK SINCE 60-100 YEARS WILL BE REQUIRED TO FLUSH THE MINES.  FOR
THESE REASONS AND THOSE GIVEN IN REGARDS TO GROUND WATER, THE NO-ACTION ALTERNATIVE IS
UNACCEPTABLE AS A REMEDIAL SOLUTION.



* THE USE OF DARCY'S EQUATION OVERSIMPLIFIES THE SYSTEM AND IS USED ONLY AS A BASIS FOR
AN ESTIMATE.  NOT CONSIDERED IN THE EQUATION ARE DISPERSION AND DIFFUSION EFFECTS AND
EFFECTS OF SECONDARY POROSITY.  THE LATTER CHARACTERISTIC WILL GREATLY ENHANCE
MIGRATION IF FRACTURES ARE INTERCONNECTED.

2) PLUG 66 ROUBIDOUX WELLS

THE WELL PLUGGING PROGRAM WOULD CONSIST OF CLEARING THE WELL HOLES OF OBSTRUCTIONS AND
SETTING AN ACID RESISTANT CEMENT PLUG FROM BOTTOM TO TOP (FIGURE 4) IN SIXTY-SIX ABANDONED
ROUBIDOUX WELLS IN KANSAS AND OKLAHOMA (SEE FIGURES 5 AND 6 FOR LOCATIONS).  IT IS PROJECTED
THAT CONSTRUCTION COSTS WILL VARY FROM $10,000 TO $25,000 PER WELL DEPENDING UPON THE DIFFICULTY
IN CLEARING EACH WELL.  THE TOTAL CAPITAL COSTS, INCLUDING DESIGN, CONTINGENCIES, AND
ADMINISTRATIVE COSTS, ARE $1,951,900 WITH NO ASSOCIATED O&M COSTS.

THE WELL PLUGGING PROGRAM WILL NOT COMPLETELY MITIGATE ALL THREATS TO THE ROUBIDOUX
AQUIFER.  THERE ARE SEVERAL WAYS THAT THE BOONE MAY CONTAMINATE THE ROUBIDOUX (AS OUTLINED IN
THE GROUND WATER IMPACTS SECTION) INCLUDING: FRACTURES, UNKNOWN ABANDONED WELLS AND NATURAL
FLOW.  THERE IS ALSO A SLIGHT POTENTIAL THAT SOME OF THE IDENTIFIED ABANDONED ROUBIDOUX WELLS
MAY BE TECHNICALLY DIFFICULT OR IMPOSSIBLE TO PLUG.  IF ADDITIONAL ABANDONED ROUBIDOUX WELLS ARE
LOCATED, ADDITIONAL FUNDS WOULD BE REQUIRED IN ORDER TO PLUG THEM.  THEREFORE, IMPLEMENTATION OF
A MONITORING PROGRAM IS RECOMMENDED TO DETECT TRENDS IN WATER QUALITY OF THE ROUBIDOUX.  THE
DETAILED PLANS FOR THE ROUBIDOUX MONITORING PROGRAM ARE GIVEN IN ADDENDUM 4.

3) SURFACE DIVERSION

THERE ARE 600 MINE SHAFTS AND COLLAPSE DEPRESSIONS WITHIN THE STUDY AREA, EACH PROVIDING
AVENUES FOR INFLOW OF SURFACE WATER INTO THE MINES. TOTAL INFLOW IS ESTIMATED TO BE 5,000
ACRE-FEET PER YEAR.  ONCE WATER HAS ENTERED THE MINES, IT ACIDIFIES AND FLOWS OUT OF SPRINGS
INTO TAR CREEK FURTHER DOWNSTREAM.  SURFACE DISCHARGE IS ESTIMATED TO BE 1,000 ACRE-FEET PER
YEAR.  THE REMAINDER OF THE INFLOW IS BELIEVED TO BE REMOVED FROM THE SYSTEM VIA LATERAL GROUND
WATER FLOW IN THE BOONE. INFLOW POINTS WERE RANKED IN THE FEASIBILITY STUDY TO DETERMINE THOSE
PROVIDING SIGNIFICANT INFLOW REDUCTION AND THE COST EFFECTIVENESS OF PLUGGING OR DIVERTING WATER
FROM THESE AREAS AS SHOWN IN TABLE 3.

THE HYDRAULICS OF THE MINE SYSTEM ARE SUCH THAT WATER ENTERING THE MINES AT SITES K-1 AND
K-2 IN KANSAS FLOW OUT OF SPRINGS AND INTO TAR  CREEK DOWNGRADIENT IN OKLAHOMA.  APPROXIMATELY
3,800 ACRE-FEET PER YEAR FLOWS INTO THESE SITES.  THE MAIN INFLOW POINT IS K-1 (MUNCIE) WHICH
DRAINS 4.52 SQ. MI. AND PROVIDES 2800 ACRE-FEET OF WATER TO THE MINES IN A YEAR.  THE NEXT
PRIORITY AREA IS K-2 (BIG JOHN) WHICH IS RESPONSIBLE FOR 1,000 ACRE-FEET OF THE TOTAL SURFACE
WATER ENTERING THE MINES EACH YEAR.

DIVERSION WORK AT K-1 AND K-2 WILL SIGNIFICANTLY REDUCE THE INFLOW AND CAUSE GROUND WATER
LEVELS TO RECEDE.  IF GROUND WATER LEVELS DROP BELOW THE PRESENT STATIC WATER LEVEL AT SITE 0-3,
THEN IT TOO WILL BECOME AN INFLOW POINT AND MAY REQUIRE DIKING AND DIVERSION WORK.

THE 0-4 AREA DIVERSION WORK WEST OF COMMERCE WAS ALSO EXCLUDED. THE FLOOD ASSESSMENT
INDICATES THE WORK WOULD INCREASE THE FLOOD STAGE TO LEVELS THREATENING RESIDENTS OF COMMERCE. 
CONSEQUENTLY, THE 5 PERCENT REDUCTION OF INFLOW AND $1,000,000 COST DID NOT MERIT THE INCREASED
FLOOD HAZARD.

THE REMAINING 588 ACRES OF SUBSIDENCE WERE TOO COSTLY IN RELATION TO THE AMOUNT OF INFLOW
REDUCED.  THE PROPOSED DIVERSION PROJECTS ARE EXPECTED TO REDUCE 75 PERCENT OF THE INFLOW OR
APPROXIMATELY 3,000 ACRE-FEET PER YEAR WHICH IS EXPECTED TO STOP THE CURRENT 1,000 ACRE-FEET PER
YEAR OUTFLOW.



SINCE THE TAR CREEK BASIN IS SUSCEPTIBLE TO LONG-TERM SUBSIDENCE, FUTURE SUBSIDENCE MAY
REQUIRE FURTHER DIVERSION AND DIKING IF STREAMS ARE PIRATED.  IF AND WHEN THESE NEW AREAS FORM,
OR EXISTING AREAS INCREASE IN SIZE, ADDITIONAL INFORMATION WOULD NEED TO BE COLLECTED
DETERMINING IMPACT AND POTENTIAL FOR OUTFLOW.

THE DIVERSION PROGRAM WILL CONSTITUTE REROUTING SURFACE FLOWS AWAY FROM MINE SHAFTS,
SUBSIDENCE AREAS, AND OPEN BOREHOLES.  THREE MAJOR INFLOW AREAS ALLOWING APPROXIMATELY 75% OF
THE YEARLY SURFACE FLOWS INTO THE MINE WORKINGS ARE DESIGNATED FOR DIVERSION WORK.  THE HIGHEST
PRIORITY SITE IS A SUBSIDENCE AREA IN KANSAS CALLED MUNCIE.  THIS SUBSIDENCE IS LOCATED IN THE
STREAM CHANNEL OF TAR CREEK AND FUNNELS SURFACE FLOW FROM 4.52 SQ MI OF DRAINAGE AREA INTO THE
MINE SYSTEM.  THIS AREA IS CHARACTERIZED AS HAVING A POND AND SEVERAL BEAVER DAMS THAT IMPOUND
WATER IN A LOW AREA.  THESE ACTIVITIES WHICH OCCURRED AFTER MINING OPERATION HAVE CAUSED THE
CREATION OF A SMALL WETLANDS REGION.  IT APPEARS THAT REROUTING THE STREAM FLOW WITH THE USE OF
EXCAVATED CHANNEL AND A SUPPORTING DIKE IS THE MOST FEASIBLE METHOD OF DIVERSION AT THIS TIME
(FIGURES 7 & 8). IT IS FURTHER PROPOSED TO REROUTE THE TAR  CREEK STREAM FLOW TO THE WEST OF THE
PRESENT CHANNEL.

SEVERAL OTHER AREAS IDENTIFIED AS INFLOW AREAS WERE STUDIED AND EVALUATED FOR DIVERSION
WORK.  THESE AREAS DID NOT CONTRIBUTE SIGNIFICANT AMOUNTS OF WATER INDIVIDUALLY ALTHOUGH
COLLECTIVELY THEY ACCOUNT FOR 25 PERCENT OF THE INFLOW.  AREAS IDENTIFIED AS 0-5 THROUGH 0-18,
AND K-8 WERE EXCLUDED BECAUSE THE WORK WOULD INVOLVE MINIMAL REDUCTION IN OUTFLOW FOR AN
ADMINISTRATIVELY INTENSIVE EFFORT, LENGTHY TIME TO CONSTRUCT, AND RELATIVE HIGH COST.

4) ALTERNATIVE DRINKING WATER SUPPLIES

OTHER POTENTIAL SOURCES OF DRINKING WATER COULD BE MADE AVAILABLE TO THE AREA IF THEY WERE
NECESSARY.  THESE SOURCES INCLUDE GRAND LAKE AND THE NEOSHO RIVER WHICH PROVIDE WATER FOR AREAS
OUTSIDE THE STUDY AREA ALREADY.  IN THE UNLIKELY EVENT THAT LARGE SCALE CONTAMINATION OF THE
ROUBIDOUX OCCURS, THE FEASIBILITY STUDY CONSIDERED CONSTRUCTING A WATER LINE TO THE COMMERCE
CITY FROM GRAND LAKE.  THE GROUND WATER MONITORING PLAN IS EXPECTED TO DETECT CONTAMINATION
BEFORE IT BECOMES A SIGNIFICANT PROBLEM.  SINCE THE ROUBIDOUX IS NOT CONTAMINATED EXCEPT FOR A
FEW LOCALIZED SPOTS, ALTERNATIVE DRINKING WATER SUPPLIES ARE NOT NECESSARY AT THIS TIME.  THE
COST FOR BUILDING AND MAINTAINING THIS SYSTEM WAS THE MOST COSTLY AT $17 MILLION.

5) SURFACE DISCHARGE TREATMENT

SURFACE DISCHARGE OF CONTAMINATED WATER IS THE MAJOR CAUSE OF TAR  CREEK'S POOR QUALITY. 
TREATMENT OF THE WATER OUTFLOW WOULD CONCEIVABLY REDUCE OR ELIMINATE MOST OF THE PROBLEM.  THE
TREATMENT FACILITIES WOULD BE LOCATED ADJACENT TO AREAS OF MAJOR OUTFLOW.  THIS ALTERNATIVE
WOULD ONLY CAPTURE A PORTION OF THE OUTFLOW SINCE SMALL SPRINGS AND SMALLER OUTFLOW AREAS WOULD
NOT BE TREATED.  NO WATER IS EXPECTED TO OUTFLOW FROM THE MAJOR OUTFLOW AREAS AFTER COMPLETION
OF THE DIVERSION WORK THEREBY RENDERING THIS OPTION UNNECESSARY.  THE PROJECTED COST FOR THIS
ALTERNATIVE WAS APPROXIMATELY TWICE THE COST OF THE RECOMMENDED ALTERNATIVES.

COST-EFFECTIVENESS ANALYSIS OF ALTERNATIVE

A COST-EFFECTIVENESS EVALUATION WAS PERFORMED ON THE SURFACE AND GROUND WATER
ALTERNATIVES.  USING THIS METHODOLOGY, CANDIDATE ALTERNATIVES WERE EVALUATED AGAINST EACH OTHER
ACCORDING TO SEVERAL MEASURES OF EFFECTIVENESS AND COST.  THE MEASURES OF EFFECTIVENESS THAT
WERE USED ARE AS FOLLOWS:

C TECHNOLOGY STATUS
C RISK AND EFFECT OF FAILURE
C LEVEL OF CLEANUP/ISOLATION ACHIEVABLE



C ABILITY TO MINIMIZE COMMUNITY IMPACTS DURING IMPLEMENTATION
C ABILITY TO MEET RELEVANT PUBLIC HEALTH AND ENVIRONMENTAL CRITERIA
C TIME REQUIRED TO ACHIEVE CLEANUP/ISOLATION.

1) NO-ACTION

NO-ACTION AT TAR CREEK WAS REJECTED BY THE STATE AND REGION BECAUSE OF THE CONTINUING TWIN
THREATS OF GROUND WATER CONTAMINATION OF THE ROUBIDOUX AND SURFACE WATER DISCHARGE OF
CONTAMINATED MINE WATER.  THE ROUBIDOUX IS THE PRINCIPLE SOURCE OF WATER FOR THE AREA. 
CONTAMINATION OF THE AQUIFER WOULD LEAD TO LOSS OF COMMUNITY AND PRIVATE WELLS IN THIS AREA OF
KANSAS AND OKLAHOMA.

NATURAL RESTORATION OF THE BOONE AQUIFER IS ESTIMATED TO TAKE AT LEAST 100 TO 150 YEARS. 
THIS TIMEFRAME IS UNACCEPTABLE CONSIDERING THE THREATS POSED AT THE SITE.

2) EVALUATION OF ALTERNATIVES TO PROTECT DRINKING WATER

THE PRINCIPLE ALTERNATIVE EXAMINED TO PROTECT THE ROUBIDOUX AQUIFER WAS THE PLUGGING OF 66
WELLS.  PLUGGING THE WELLS WILL EFFECTIVELY ABATE FUTURE MIGRATION OF CONTAMINATED BOONE AQUIFER
WATER INTO THE ROUBIDOUX. THE WELL PLUGGING ALTERNATIVE USES ESTABLISHED AND PROVEN TECHNOLOGY
ASSOCIATED WITH WELL DRILLING, EASEMENT AND ABANDONMENT.  THE RISK OF UNSUCCESSFUL WELL PLUGGING
IS LOW; HOWEVER, THERE IS A REMOTE POSSIBILITY THAT FISSURES IN THE JEFFERSON FORMATION MAY ALSO
PROVIDE ROUTES FOR CONTAMINATED MINE WATER.  WELL PLUGGING REQUIRES VERY LITTLE DESIGN WORK AND,
THEREFORE, CONSTRUCTION CAN BEGIN WITHIN THREE OR FOUR MONTHS AFTER THE PROJECT IS FUNDED. 
CONSTRUCTION IS EXPECTED TO BE COMPLETED WITHIN SIX TO TWELVE MONTHS.

PROVISION OF ALTERNATIVE WATER SUPPLY FROM GRAND LAKE TO COMMERCE WAS ANOTHER OPTION
EXAMINED.  THE PURPOSE OF THIS OPTION WAS TO PROVIDE A MORE RELIABLE SOURCE OF DRINKING WATER TO
THE TOWN OF COMMERCE.  THIS OPTION HAS A CAPITAL COST OF MORE THAN $17,000,000.  THE NEW SYSTEM
CAN BE BUILT USING EXISTING TECHNOLOGY, IT WOULD ACHIEVE DRINKING WATER CRITERIA AND WOULD HAVE
MINIMAL COMMUNITY IMPACT.  COMPARED TO WELL ABANDONMENT, THIS OPTION IS VERY EXPENSIVE AND NOT
NECESSARY.  OTHER TOWNS AND RURAL AREAS WOULD NOT BE PROVIDED WATER FROM THIS SYSTEM IF WIDE
SPREAD CONTAMINATION OCCURS.  ADDITIONAL SUPPLY ALTERNATIVES WOULD NEED TO BE CONSIDERED.

3) EVALUATION OF ALTERNATIVES TO PROTECT SURFACE WATER

DIVERSION AND DIKING OF INFLOW POINTS AND TREATMENT OF SURFACE  WATER DISCHARGE WERE
EVALUATED AS REMEDIAL ACTIONS TO MITIGATE THE CONTAMINATION OF TAR CREEK AND SEVERAL OF ITS
TRIBUTARIES.  THE DIVERSION AND DIKING ALTERNATIVE WOULD DIRECT APPROXIMATELY 3,200 ACRE-FEET
PER YEAR.  SURFACE DISCHARGE IS APPROXIMATELY 1,000 ACRE-FEET PER YEAR AND, THEREFORE, LITTLE OR
NO SURFACE DISCHARGE IS EXPECTED AFTER IMPLEMENTATION OF THIS REMEDY.

THE CONSTRUCTION OF BERMS AND DIKES AND THE RECHANNELIZATION OF CREEKS RELIES ON WELL
ESTABLISHED EARTH WORK TECHNOLOGY.  (NO HAZARDOUS WASTES ARE MANAGED.).  THE REMEDY WILL REQUIRE
NOMINAL LONG-TERM MAINTENANCE AND SHOULD NOT BE DAMAGED AS A RESULT OF FLOODING.

NO ADVERSE COMMUNITY IMPACTS ARE PROJECTED; IN FACT, THE DIVERSION STRUCTURES CONSIDERED
NEAR THE TOWN OF COMMERCE WILL NOT BE CONSTRUCTED BECAUSE THE FLOOD STAGE WOULD BE INCREASED.

CONSTRUCTION IS EXPECTED TO BE LIMITED FROM SIX TO NINE MONTHS. SURFACE WATER OUTFLOW
SHOULD BE FULLY REDUCED OR ELIMINATED WITHIN TWELVE TO EIGHTEEN MONTHS AFTER CONSTRUCTION IS
COMPLETED.

TREATMENT OF SURFACE DISCHARGE WAS ALSO EVALUATED.  THE TYPE OF TREATMENT SYSTEM HAS NOT



BEEN FULLY DEVELOPED AND TREATABILITY STUDIES WOULD BE REQUIRED BEFORE DESIGN PARAMETERS COULD
BE ESTABLISHED.  THE CAPITAL AND O&M COSTS ESTIMATES REPORTED IN FIGURE 4 ARE SUBJECT TO WIDE
VARIATION.  THIS TREATMENT REMEDY WOULD NOT BE FULLY EFFECTIVE SINCE THERE ARE SMALLER OUTFLOW
POINTS THAT WOULD NOT BE TREATED.  APPROXIMATELY TWELVE MONTHS WOULD BE REQUIRED TO IMPLEMENT
THE REMEDY AND IT WOULD REQUIRE AT LEAST 30 YEARS OF OPERATION AND MAINTENANCE.

#CR
COMMUNITY RELATIONS

THE PUBLIC COMMENT PERIOD, FROM JANUARY 26 THROUGH FEBRUARY 16, 1984, WAS ANNOUNCED IN A
JANUARY 10, 1984, NEWS MEDIA RELEASE.  THE INVESTIGATION, FEASIBILITY AND DRAFT RECORD OF
DECISION WERE PLACED IN EIGHT REPOSITORIES FOR PUBLIC REVIEW.  A FEBRUARY 9, 1984, PUBLIC
MEETING WAS HELD AT THE OTTAWA COUNTY COURTHOUSE IN MIAMI, OKLAHOMA, TO ANSWER QUESTIONS
PERTAINING TO THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY ACTIVITIES AND THE RECOMMENDED
ALTERNATIVES.  AT THE PUBLIC MEETING THERE WERE SEVERAL FEDERAL AND STATE AGENCIES, POLITICAL
OFFICIALS, NEWS MEDIA, SCHOOL CHILDREN, PRIVATE INDUSTRIES AND LOCAL CITIZENS.  MOST QUESTIONS
THAT WERE RAISED WERE OF A GENERAL NATURE REQUESTING MORE INFORMATION ABOUT THE RECOMMENDED
ALTERNATIVES.  SOME TECHNICAL COMMENTS WERE MADE REGARDING ADEQUACY OF THE REMEDIAL TECHNOLOGIES
TO BE USED.  NONE OF THE TECHNICAL COMMENTS WERE OF SUCH IMPORTANCE TO ALTER THE PROPOSED
REMEDIES OR THEIR DESIGN.  THE SCHOOL CHILDREN IN ATTENDANCE SUBMITTED A PETITION WITH
SIGNATURES REQUESTING THAT EPA PURSUE REMEDIAL ACTIONS FOR TAR CREEK.  OVERALL VERY FEW
COMMENTERS DISAGREED WITH THE RECOMMENDED ALTERNATIVES.  RESPONSES TO VERBAL AND WRITTEN
QUESTIONS OR COMMENTS ARE IN ADDENDUM 2, THE RESPONSIVENESS SUMMARY.  IN ADDITION TO COMMENTS
RECEIVED DURING THE PUBLIC COMMENT PERIOD, EAGLE-PICHER PROVIDED SUBSTANTIAL COMMENTS ON
FEBRUARY 21, 1984, AND RAISED OTHER LEGAL ISSUES IN A LETTER TO ALLYN DAVIS, EPA REGION VI,
DATED FEBRUARY 15, 1984.  ADDENDUM 2 INCLUDES RESPONSES TO THESE COMMENTS.

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

THE DIVERSION AND DIKING PROGRAM WILL AFFECT TWO AREAS OF CONCERN RELATED TO SURFACE WATER
USE:  FLOODING AND WETLANDS.  EXECUTIVE ORDERS 11988 AND 11990 REQUIRE FEDERAL AGENCIES TO
DETERMINE POTENTIAL EFFECTS OF PLANNED ACTIONS IN A FLOODPLAIN AND WETLANDS, AND TO MINIMIZE
SUCH IMPACTS.  NO ALTERNATIVES TO CONSTRUCTION WERE AVAILABLE EXCEPT FOR NO-ACTION.  IN
ACCORDANCE WITH THESE REGULATIONS AN IMPACT ASSESSMENT  FOR THE TAR CREEK DIVERSION AND DIKING
PROGRAM IS GIVEN IN ADDENDUM 3.

#RA
RECOMMENDED ALTERNATIVES

SECTION 300.68(J) OF THE NATIONAL CONTINGENCY PLAN STATES THAT "THE APPROPRIATE EXTENT OF
REMEDY SHALL BE DETERMINED BY THE LEAD AGENCY'S SELECTION OF THE REMEDIAL ALTERNATIVE WHICH THE
AGENCY DETERMINES IS COST-EFFECTIVE (I.E. THE LOWEST COST ALTERNATIVE THAT IS TECHNOLOGICALLY
FEASIBLE AND RELIABLE AND WHICH EFFECTIVELY MITIGATES AND MINIMIZES DAMAGE TO AND PROVIDES
ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT).".  BASED UPON INVESTIGATION
AND FEASIBILITY STUDIES, EPA REGION VI AND THE STATES OF OKLAHOMA AND KANSAS AGREE THAT THE WELL
PLUGGING, AND THE DIVERSION AND DIKING PROGRAMS MEET THE NCP CRITERIA.

THE DIVERSION PROGRAM WILL CONSTITUTE REROUTING SURFACE FLOWS AWAY FROM MINE SHAFTS,
SUBSIDENCE AREAS, AND OPEN BOREHOLES.  THREE MAJOR INFLOW AREAS ALLOWING APPROXIMATELY 75% OF
THE YEARLY SURFACE FLOWS INTO THE MINE WORKINGS ARE DESIGNATED FOR DIVERSION WORK.  THE MUNCIE
AND BIG JOHN DIVERSION WORK WILL BE IMPLEMENTED AT THE COMPLETION OF DESIGN.  HOWEVER, THE
ADMIRALTY DIVERSION WORK WILL BE DELAYED TWELVE TO EIGHTEEN MONTHS TO ESTABLISH NEW INFLOW AND
OUTFLOW PATTERNS.  THE ADMIRALTY WILL BE CONSTRUCTED, IF REQUIRED.



BECAUSE THE DIVERSION WORK MAY NOT COMPLETELY STOP ALL SURFACE DISCHARGE OF ACID MINE
WATER, A GROUND WATER MONITORING PROGRAM OF THE BOONE AQUIFER WILL BE CONDUCTED FOR TWO YEARS TO
ALLOW TIME FOR THE SYSTEM TO EQUILIBRATE AND TO DETERMINE THE EFFECTIVENESS OF THE DIVERSION
WORK.  IF THERE CONTINUES TO BE SIGNIFICANT DISCHARGE, REMEDIAL MEASURES WOULD BE EVALUATED TO
DETERMINE IF FURTHER ACTION IS APPROPRIATE.

THERE ARE MANY MORE INFLOW AREAS THAT WERE CONSIDERED, BUT EACH TAKEN ON A INDIVIDUAL
BASIS IS INSIGNIFICANT COMPARED TO THE TOP THREE PRIORITY SITES.  THEREFORE, TO DO DIVERSION
WORK AT THESE SITES WOULD RESULT IN DECREASING ENVIRONMENTAL PROTECTION THAT CANNOT BE JUSTIFIED
BY THE INCREASED COSTS.  THE CAPITAL COST FOR DIVERSION AT THE THREE SITES IS $2,000,000 WITH
O&M COSTS OF $5,000 PER YEAR FOR 30 YEARS.

THE DIVERSION WORK MAY NOT COMPLETELY STOP THE SURFACE DISCHARGE OF MINE WATER.  A
SURVEILLANCE PROGRAM WILL BE INITIATED AFTER CONSTRUCTION TO RECORD GROUND WATER LEVEL CHANGES. 
THE PLAN FOR THIS MONITORING PROGRAM ALONG WITH THE WATER QUALITY MONITORING PROGRAM FOR THE
ROUBIDOUX IS GIVEN IN ADDENDUM 4.

WELL PLUGGING IS THE COST-EFFECTIVE REMEDY TO PROTECT THE ROUBIDOUX.  THIS PORTION OF THE
REMEDY IS EXPECTED TO COST $2,000,000 AND SHOULD ASSURE THAT CONTAMINATED MINE WATERS FROM THE
BOONE DO NOT AFFECT THE ROUBIDOUX.  PROVISION OF AN ALTERNATIVE SOURCE OF WATER TO THE TOWN OF
COMMERCE IS NOT REQUIRED BECAUSE THE ROUBIDOUX IS A SAFE SOURCE OF DRINKING WATER.  THE STATE
WILL UNDERTAKE A LONG-TERM GROUND WATER MONITORING PROGRAM OF THE ROUBIDOUX TO ASSURE THE SAFETY
OF THE ROUBIDOUX.



#TMA
TABLES, MEMORANDA, ATTACHMENTS

ADDENDUM 2

ENVIRONMENTAL PROTECTION AGENCY
AND

TAR CREEK TASK FORCE

RESPONSE TO COMMENTS ON THE PROPOSED
REMEDIAL ALTERNATIVES FOR THE TAR CREEK SITE

PICHER MINE FIELD, OKLAHOMA AND KANSAS

COMMENT - ASARCO:

"OUR PRINCIPAL CONCERN IS THE INTENTION TO PLUG ABANDONED WELLS COMPLETELY TO THE SURFACE. 
WHILE WE UNDERSTAND THAT STATE REGULATIONS REQUIRE PLUGGING OF CONTAMINATED WELLS TO THE
SURFACE, IN THIS INSTANCE THE PRACTICE IS UNNECESSARY TO PROTECT THE DRINKING WATER SUPPLY AND
WILL WASTE A GREAT DEAL OF MONEY.".

"THE PURPOSE OF PLUGGING THE WELLS IS, AS WE UNDERSTAND IT, TO ISOLATE THE GOOD QUALITY WATER OF
THE ROUBIDOUX AQUIFER FROM THE CONTAMINATED MINE WATER IN THE BOONE FORMATION.  TECHNICALLY,
THIS ONLY REQUIRES THAT ABANDONED WELLS BE PLUGGED IN THE FORMATIONS WHICH SEPARATE THESE TWO
AQUIFERS.  THIS WOULD ENTAIL CLEANING THE WELL, IF NECESSARY, ESTABLISHING A BASE IN THE
ROUBIDOUX ON WHICH TO PLACE THE PLUG MATERIAL, AND INJECTING SUFFICIENT CEMENT TO FILL THE OLD
WELL BETWEEN THE TWO FOUNDATIONS.".

"THE EXTRA EFFORT IN PLUGGING THE WELLS THE REST OF THE DISTANCE TO THE SURFACE WOULD
ADDITIONALLY ENTAIL ESTABLISHING ANOTHER BASE OF MATERIAL OR A BRIDGE PLUG IN THE BOONE AND
INJECTING SUFFICIENT ADDITIONAL CEMENT TO REACH THE SURFACE.  STRICTLY IN TERMS OF PLUGGING,
THIS ADDITIONAL, AND TECHNICALLY UNNECESSARY EFFORT, COULD BE AS OR MORE EXPENSIVE THAN THE
NECESSARY PORTION.  IN TERMS OF OVERALL COST, CLEARING THE WELL CAN BE A MAJOR EXPENSE OR NOT,
DEPENDING ON THE CONDITION OF THE WELL.  IN ANY EVENT, IN THE OVERALL PROJECT, A VERY
SIGNIFICANT PORTION OF THE ALOTTED COSTS WILL BE SPENT IN AN ACTIVITY WHICH WILL LEND NO
SIGNIFICANT BENEFIT.  BECAUSE THE WELL PLUGGING PORTION OF THE RECOMMENDED ACTIONS IS PROJECTED
TO COST ALMOST $2 MILLION, THIS WASTAGE COULD BE VERY SUBSTANTIAL.".

"THEREFORE, WE ENCOURAGE THE TASK FORCE TO MODIFY THE WELL PLUGGING RECOMMENDATION TO ONLY PLUG
THE ABANDONED WELLS TO THE EXTENT NECESSARY, THAT IS, BETWEEN THE TWO AQUIFERS AND TO PETITION
THE WATER RESOURCES BOARD TO GRANT AN EXCEPTION FROM THE STATE REGULATIONS TO ALLOW THE PROJECT
TO BE CONDUCTED ON THIS BASIS.".

RESPONSE:

A COST-EFFECTIVENESS ANALYSIS WAS MADE TO DETERMINE THE COSTS ASSOCIATED WITH PLUGGING THE UPPER
250 FEET (DEPTH TO THE MINE WORKINGS APPROXIMATELY 1/4 THE TOTAL DEPTH) OF THE ABANDONED WELLS
WHICH CONFIRMED IT IS COST EFFECTIVE TO PLUG THAT PORTION OF THE WELLS WITH THE PREMIX CEMENT
USED IN THE PROCESS.  SINCE THE OTHER COST FOR THE  WELL PLUGGING OPERATION ARE FIXED, THE ONLY
ADDITIONAL COSTS FOR PLUGGING THE UPPER PORTIONS OF THE WELLS ARE PLUGGING MATERIAL AND THE
SMALL AMOUNT OF ADDITIONAL TIME REQUIRED FOR THE DRILL RIG.  ADDITIONALLY, PLUGGING OF THE WELLS
TO THE SURFACE WILL MAXIMIZE CONTACT BETWEEN THE WELL BORE AND THE CEMENT THEREBY PROVIDING A
MORE RELIABLE PLUG, AS WELL AS PREVENTING THOSE WELLS FROM POSSIBLY BECOMING DISCHARGE POINTS. 
THEREFORE, BASED ON THE COST-EFFECTIVE ANALYSIS, IT WAS DETERMINED THAT THE ADDITIONAL TECHNICAL
RELIABILITY OF THE PLUGGING PROCEDURE GAINED BY PLUGGING THE WELLS TO THE SURFACE IS WORTH THE
MINIMAL ADDITIONAL EXPENSE.



COMMENT - DR. WILLIAM GOODMAN, MAYOR OF MIAMI:

DR. GOODMAN REQUESTED THAT THE ALTERNATIVE WATER SOURCES FOR MIAMI AND OTTAWA COUNTY BE A
PIPELINE FROM GRAND LAKE.

RESPONSE:

IN RESPONSE TO MIAMI'S DESIRE TO RECOMMEND A PIPELINE TO GRAND LAKE, THE EPA AND THE OKLAHOMA
WATER RESOURCES BOARD WILL WORK WITH MIAMI AND OTHER MUNICIPALITIES TO ASSURE LOCAL NEEDS ARE
EXPRESSED, DISCUSSED AND FULLY CONSIDERED.  THE ALTERNATIVE WATER SUPPLY DISCUSSION DEVELOPED IN
THE FEASIBILITY STUDY WAS PREPARED ONLY FOR COST COMPARISON AND IS NOT A RECOMMENDED
ALTERNATIVE.  IN THE EVENT AN ALTERNATIVE WATER SUPPLY IS REQUIRED, ALL AVAILABLE OPTIONS FOR
PROVIDING DRINKING WATER WILL BE REVIEWED AND CONSIDERED.



COMMENTS OF EAGLE-PICHER INDUSTRIES, INC
ON THE TAR CREEK FEASIBILITY STUDY AND

"PROPOSED REMEDIES"

AT A PUBLIC BRIEFING HELD ON JANUARY 9, 1984, GOVERNOR NIGH RELEASED THE TAR CREEK
FEASIBILITY STUDY AND ANNOUNCED THE MEASURES RECOMMENDED BY THAT STUDY TO ADDRESS THE
ENVIRONMENTAL CONDITIONS AT THE TAR CREEK, OKLAHOMA SITE.

IN A JANUARY 10, 1984 PRESS RELEASE, ALSO ANNOUNCING THE COMPLETION AGENCY (EPA) STATED
THAT "EPA AND THE STATE RECOMMEND" A THREE POINT PROGRAM "AS AN ENVIRONMENTALLY SOUND SOLUTION"
TO THE CONDITIONS AT THE TAR CREEK, OKLAHOMA SITE.  THE RECOMMENDED THREE POINT PROGRAM
INCLUDES:

1. PLUGGING OF ABANDONED WATER WELLS INTERSECTING BOTH THE BOONE AND ROUBIDOUX
FORMATIONS;

2. CONSTRUCTION OF WATER DIVERSIONS TO PREVENT SURFACE RUNOFF INFLOWS TO THE MINES AT
SPECIFIC LOCATIONS IN KANSAS AND OKLAHOMA; AND

3. A GROUNDWATER MONITORING PROGRAM TO ASSESS THE EFFECTIVENESS OF THE WELL-PLUGGING AND
DIVERSION ACTIONS.

EPA'S PRESS RELEASE SOLICITS COMMENTS ON THESE "PROPOSED REMEDIES" BY FEBRUARY 16, 1984.

THESE COMMENTS ARE SUBMITTED ON BEHALF OF EAGLE-PICHER INDUSTRIES, INC. (EAGLE-PICHER) IN
RESPONSE TO EPA'S REQUEST FOR COMMENTS AND ADDRESS THE "PROPOSED REMEDIES," THE "TAR CREEK
REMEDIAL ALTERNATIVES ANALYSIS INFORMATION PACKAGE" APPARENTLY PREPARED BY EPA AND THE 18
FEASIBILITY STUDY REPORTS PREPARED BY THE OKLAHOMA WATER RESOURCES BOARD, ITS CONTRACTORS AND
THE TAR CREEK TASK FORCE.*.

* THESE COMMENTS ADDRESS THE TECHNICAL, SCIENTIFIC AND POLICY ISSUES RAISED BY THE
FEASIBILITY STUDY AND "PROPOSED REMEDIES".  THESE COMMENTS DO NOT ADDRESS THE LEGAL AND
FACTUAL ISSUES PRESENTED BY THE USE OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION AND LIABILITY ACT OF 1980 TO FUND THE STUDIES OR PROPOSED REMEDIES.  THESE
ISSUES HAVE BEEN ADDRESSED BY EAGLE-PICHER IN OTHER COMMUNICATIONS AND CORRESPONDENCE
WITH EPA, MOST RECENTLY IN EAGLE-PICHER'S FEBRUARY 15, 1984 LETTER TO ALLYN DAVIS OF
EPA.

I) GENERAL COMMENTS IN THE FEASIBILITY STUDY AND THE PROPOSED REMEDIES

WHILE EAGLE-PICHER HAS A NUMBER OF SPECIFIC TECHNICAL AND SCIENTIFIC COMMENTS ON THE
FEASIBILITY STUDY REPORTS, EAGLE-PICHER BELIEVES THE TASK FORCE IS TO BE GENERALLY COMMENDED FOR
THE WORK WHICH HAS BEEN DONE IN CONNECTION WITH THIS STUDY -- WORK WHICH WAS ACCOMPLISHED UNDER
SIGNIFICANT TIME CONSTRAINTS.

THROUGHOUT THE VERIFICATION AND FEASIBILITY PHASES OF THE TASK FORCE'S EFFORT,
EAGLE-PICHER HAS ENDEAVORED TO PROVIDE EVERY ASSISTANCE TO THE TASK FORCE.  IN THIS REGARD
EAGLE-PICHER HAS RESPONDED TO ALL REQUESTS FOR INFORMATION AND SCIENTIFIC ANALYSIS MADE BY THE
TASK FORCE.  SHORTLY AFTER THE DATA GENERATED BY THE VERIFICATION STUDIES BECAME AVAILABLE
EAGLE-PICHER PROVIDED THE TASK FORCE WITH ANALYSIS OF THAT DATA MADE BY THE COMPANY'S EXPERTS. 
AT THAT TIME EAGLE-PICHER SUGGESTED  THAT THE VERIFICATION DATA DEMONSTRATED THAT BOTH THE SCOPE
AND IMMEDIACY OF THE ENVIRONMENTAL PROBLEMS AT THE TAR CREEK SITE WERE CONSIDERABLY LESS THAN
ORIGINALLY POSTULATED BY EPA'S INITIAL CONTRACTOR'S "REPORT" ON THE SITE.  EAGLE-PICHER ALSO
SUGGESTED THAT THE VERIFICATION STUDIES INDICATED THAT IT WOULD BE ADVISABLE TO FOCUS THE



FEASIBILITY STUDY ON THE NEED FOR TWO PARTICULAR MEASURES AT THE SITE: DIVERSION OF SURFACE
RUN-OFF TO PREVENT ITS ENTRY INTO THE MINES; AND A GROUNDWATER MONITORING PROGRAM TO DETECT ANY
POSSIBLE FUTURE EFFECT OF THE WATER TRAPPED IN THE MINES ON THE ROUBIDOUX AQUIFER. 
EAGLE-PICHER'S SUGGESTION CONCERNING DIVERSION WAS BASED ON THE SURFACE GEOGRAPHY OF THE AREA
AND THE CORRELATION BETWEEN PRECIPITATION EVENTS AND MINE WATER DISCHARGES.  EAGLE-PICHER ALSO
CONSIDERED THAT A GROUNDWATER MONITORING PROGRAM WOULD BE A PRUDENT STEP EVEN THOUGH THE
VERIFICATION DATA DID NOT DEMONSTRATE THAT MINE WATER WAS CURRENTLY ENTERING THE ROUBIDOUX OR
THAT SUCH ENTRY WAS LIKELY IN THE FUTURE.

EAGLE-PICHER'S REVIEW OF THE FINAL VERIFICATION AND FEASIBILITY REPORTS PREPARED BY THE
TASK FORCE AND ITS CONTRACTORS INDICATES THAT THE TASK FORCE HAS REACHED CONCLUSIONS SIMILAR TO
THOSE OF EAGLE-PICHER CONCERNING THE SCOPE AND IMMEDIACY OF THE ENVIRONMENTAL PROBLEMS AT THE
SITE.  FURTHERMORE, THE FEASIBILITY STUDY ENDORSES BOTH OF THE MEASURES SUGGESTED BY
EAGLE-PICHER FOR FURTHER CONSIDERATION.

ALTHOUGH EAGLE-PICHER HAS SEVERAL COMMENTS CONCERNING THE TECHNICAL ASPECTS OF THE TASK
FORCE'S FINDINGS WITH REGARD TO THE SCOPE OF THE PROBLEM AND THE ADVISABILITY OF INSTITUTING
THESE TWO MEASURES, THE COMPANY GENERALLY AGREES WITH THESE ASPECTS OF THE TASK FORCE'S
CONCLUSIONS.  EAGLE-PICHER CONTINUES TO BELIEVE, HOWEVER, THAT BECAUSE THE INFORMATION PRESENTED
IN THE RESULTS OF THE VERIFICATION AND FEASIBILITY STUDIES DO NOT INDICATE A THREAT OF
CONTAMINATION OF THE ROUBIDOUX AQUIFER, EAGLE-PICHER QUESTIONS THE NEED FOR THE WELL-PLUGGING
PROGRAM SUGGESTED AS A "POTENTIAL REMEDY.".

DETAILED COMMENTS ON THE "PROPOSED REMEDIES," AS WELL AS OTHER MEASURES CONSIDERED DURING
THE FEASIBILITY STUDY, ARE INCLUDED IN THE FOLLOWING SECTIONS OF EAGLE-PICHER'S COMMENTS.  THESE
COMMENTS FIRST ADDRESS THREE MAJOR ISSUES RAISED BY THE FEASIBILITY STUDY AND THE "PROPOSED
REMEDIES":  DIKING AND DIVERSION; ROUBIDOUX CONTAMINATION AND THE NEED FOR WELL-PLUGGING; AND
TREATMENT OF MINE WATER.  EAGLE-PICHER THEN COMMENTS ON PARTICULAR STATEMENTS CONTAINED IN THE
TAR CREEK REMEDIAL ALTERNATIVES ANALYSIS INFORMATION PACKAGE AND SEVERAL OF THE REPORTS ON
INDIVIDUAL FEASIBILITY STUDY TASKS.

II) DIKING AND DIVERSION

THE FEASIBILITY OF A PROGRAM OF DIKING AND DIVERSION TO PREVENT THE ENTRY OF SURFACE
RUN-OFF INTO THE MINES IS ADDRESSED IN FIVE SEPARATE REPORTS:

1. TASK II.3 - DIKING AND DIVERSION FEASIBILITY STUDY;
2. TASK II.3.C - A PRELIMINARY IDENTIFICATION AND DESCRIPTION OF DIKING AND DIVERSION

TECHNIQUES;
3. TASK II.3.D - ASSIGNMENT OF APPROPRIATE ALTERNATIVES TO INFLOW POINTS;
4. TASK II.3.E.A-E - ESTIMATED DIVERSION COSTS; AND
5. TASK II.3.E.F - ASSESSMENT OF CHANGES IN DRAINAGE PATTERNS RESULTING FROM PROPOSED

DIVERSION AND DIKING.

EAGLE-PICHER HAS LONG SUGGESTED THAT, BECAUSE OUTFLOW OF MINE WATER IS STRONGLY CORRELATED
WITH PRECIPITATION EVENTS, THE DIVERSION OF  SURFACE RUN-OFF TO PREVENT ITS ENTRY INTO THE MINES
COULD PREVENT THE DISCHARGE OF MINE WATER TO THE SURFACE.

CONSEQUENTLY, EAGLE-PICHER GENERALLY AGREES WITH THE RECOMMENDATIONS OF THE FEASIBILITY
STUDY CONCERNING DIKING AND DIVERSION.  SEVERAL COMMENTS ARE, HOWEVER, IN ORDER.

EAGLE-PICHER GENERALLY AGREES WITH THE METHODOLOGY USED TO ASSIGN DIKING AND DIVERSION
PRIORITIES TO THE VARIOUS IDENTIFIED INFLOW POINTS.  EAGLE-PICHER ALSO AGREES WITH THE TASK
FORCE'S RECOMMENDATION TO UNDERTAKE DIKING AND DIVERSION ONLY AT THOSE SITES WHICH CONTRIBUTE A



SIGNIFICANT PERCENTAGE OF THE TOTAL SURFACE RUN-OFF REACHING THE MINES.

ON THE BASIS OF ITS ASSIGNMENT OF PRIORITIES, THE TASK FORCE HAS RECOMMENDED DIKING AND
DIVERSION AT THREE SITES:

1. SITE K-1 (MUNCIE);
2. SITE K-2 (BIG JOHN); AND
3. SITE O-3 (ADMIRALTY NO. 1 AND NO. 2).

IN DISCUSSING DIVERSION AT SITE O-3 THE REPORT ENTITLED "ASSIGNMENT OF APPROPRIATE ALTERNATIVES
TO INFLOW POINTS" STATES, AT PAGE 2:

BOTH OPENINGS ADMIRALTY NO. 1 AND NO. 2 COULD EASILY BECOME INFLOW POINTS. 
THEREFORE, DIVERSION OF SURFACE FLOW AWAY FROM THESE POINTS IS NECESSARY IF ANY
DIVERSION WORK IS TO BE DONE.

(EMPHASIS ADDED)

THE ESTIMATED COST FOR DIKING AND DIVERSION AT SITE O-3 GIVEN IN THE REPORT
ENTITLED "ESTIMATED DIVERSION COSTS" IS $850,000.  THIS REPRESENTS A FULL 50
PERCENT OF THE TOTAL ESTIMATED COST OF DIKING AND DIVERSION AT THE THREE SITES.

THEREFORE, AS EAGLE-PICHER UNDERSTANDS THE FEASIBILITY STUDY REPORTS, THE TASK FORCE IS
RECOMMENDING AN $850,000 DIKING AND DIVERSION PROGRAM AT A SITE WHICH ONLY "COULD" BECOME AN
INFLOW POINT AS A RESULT OF DIKING AND DIVERSION AT THE TWO OTHER SITES.  EAGLE-PICHER SUGGESTS
THAT IT IS NOT COST EFFECTIVE TO CURRENTLY COMMIT TO DIKING AND DIVERSION AT SITE O-3 SIMPLY ON
THE BASIS THAT IT "COULD" BECOME AN INFLOW POINT.  RATHER, DIKING AND DIVERSION SHOULD BE
UNDERTAKEN AT SITES K-1 AND K-2.  FOLLOWING COMPLETION OF DIKING AND DIVERSION AT THESE SITES AN
EVALUATION SHOULD BE MADE TO DETERMINE WHETHER OR NOT SITE O-3 ACTUALLY BECOMES AN INFLOW POINT. 
IF SO, DIKING AND DIVERSION CAN THEN BE UNDERTAKEN AT SITE O-3.

III) ROUBIDOUX CONTAMINATION AND THE NEED FOR WELL PLUGGING

THE FEASIBILITY STUDIES RECOMMEND THE PLUGGING OF 66 ABANDONED WATER WELLS WHICH INTERSECT
BOTH THE BOONE AND ROUBIDOUX FORMATIONS. EAGLE-PICHER QUESTIONS WHETHER THE INFORMATION
CURRENTLY AVAILABLE JUSTIFIES A WELL PLUGGING PROGRAM AT THIS TIME.

THIS RECOMMENDATION IS APPARENTLY BASED ON THE CONCLUSION OF THE TASK FORCE THAT MINE
WATER IS EITHER CURRENTLY CONTAMINATING THE ROUBIDOUX OR THREATENS TO DO SO IN THE NEAR FUTURE. 
THUS, FOR EXAMPLE, THE TAR CREEK REMEDIAL ALTERNATIVES ANALYSIS INFORMATION PACKAGE STATES, ON
PAGE 11:

MINE WATERS ARE BEING INTRODUCED INTO THE ROUBIDOUX VIA ABANDONED WELLS.

OTHER REPORTS OF THE RESULTS OF THE FEASIBILITY STUDY MAKE SIMILAR STATEMENTS.  VERY
LITTLE EVIDENCE HAS BEEN ADDUCED TO SUPPORT THIS MOST IMPORTANT CONCLUSION.  WHAT LITTLE
AVAILABLE INFORMATION HAS BEEN REFERENCED IN EITHER THE VERIFICATION PHASE REPORTS OR THE
FEASIBILITY STUDY REPORTS DOES NOT SUPPORT THE CONCLUSION EITHER THAT MINE WATER IS CURRENTLY
ENTERING THE ROUBIDOUX OR IS LIKELY TO DO SO IN THE FUTURE.

SIMILAR STATEMENTS CONCERNING ROUBIDOUX CONTAMINATION WERE MADE IN THE VERIFICATION PHASE
REPORTS.  IN THOSE REPORTS TWO PIECES OF INFORMATION WERE CITED IN SUPPORT OF THE CONCLUSION
THAT MINE WATERS WERE CURRENTLY CONTAMINATING THE ROUBIDOUX.  FIRST, THE REPORTS CONTENDED THAT
SPINNER LOGS DEMONSTRATED DOWNWARD MIGRATION OF MINE WATER THROUGH ABANDONED WELLS.  SECOND, THE



VERIFICATION REPORTS CONTENDED THAT WATER SAMPLING OF A FEW ISOLATED WELLS INDICATED MINE WATER
CONTAMINATION OF THE ROUBIDOUX.  IN ITS COMMENTS ON THE DRAFT VERIFICATION STUDIES EAGLE-PICHER
EXTENSIVELY ANALYZED THE INFORMATION PRESENTED IN SUPPORT OF THE ROUBIDOUX CONTAMINATION THEORY
AND DEMONSTRATED THAT THE INFORMATION DID NOT SUPPORT THE CONCLUSIONS REACHED.  THESE COMMENTS
NEED NOT BE REPEATED HERE.

IN THE FEASIBILITY STUDIES TWO ADDITIONAL PIECES OF INFORMATION ARE CITED IN SUPPORT OF
THE ROUBIDOUX CONTAMINATION THEORY.  FIRST, THE REPORTS CONTEND THAT TV LOGS OF ABANDONED WELLS
DEMONSTRATE ROUBIDOUX CONTAMINATION BY MINE WATER.  SECOND, THE HEAD DIFFERENTIAL BETWEEN THE
BOONE AND ROUBIDOUX FORMATIONS IS CITED AS INCREASING THE "CHANCES" OF MINE WATER CONTAMINATION
OF THE ROUBIDOUX.  FOR EXAMPLE, THE IDENTIFICATION AND ASSESSMENT OF POTENTIAL REMEDIAL
ALTERNATIVES STATES, AT PAGE 2:

AS INCREASING HEAD DIFFERENTIAL DRIVES WATER TOWARD THE ROUBIDOUX, THE CHANCES OF
ACID MINE WATER POLLUTION IN THIS AQUIFER INCREASES (SIC).

TURNING FIRST TO THE TV LOGS, THE ACTUAL REPORT OF THE WELL PLUGGING CONTRACTOR DOES NOT
STATE OR SUPPORT THE THEORY THAT THE TV LOGS DEMONSTRATED THAT MINE WATER WAS ENTERING THE
ROUBIDOUX.  RATHER, THE CONTRACTOR'S REPORT SIMPLY STATES THAT THE TV LOGS SHOWED MINE WATER 
ENTERING ABANDONED WELLS THROUGH HOLES IN THE WELL CASING.  THE REPORT MADE NO CLAIM THAT THE TV
LOGS DEMONSTRATED THAT THIS MINE WATER ACTUALLY REACHED AND CONTAMINATED THE ROUBIDOUX.  SEE
FEASIBILITY OF CLEARING AND PLUGGING TWO ABANDONED ROUBIDOUX WATER WELLS, AT PAGE VI-3.
FURTHERMORE, AS EAGLE-PICHER HAS POINTED OUT IN THE PAST, THE FACT THAT MINE WATER ENTERS
ABANDONED WELLS THROUGH HOLES IN THE CASING DOES NOT MEAN THAT THE MINE WATER REACHES OR
CONTAMINATES THE ROUBIDOUX.  INDEED, MINE WATER ENTERING THE CASING WOULD HAVE A DIFFICULT, IF
NOT IMPOSSIBLE, JOB IN REACHING THE ROUBIDOUX.  IN ALL WELLS, WHETHER ACTIVE OR INACTIVE, THERE
WOULD BE A STATIC HEAD OF ROUBIDOUX WATER AT AN ELEVATION HIGHER THAN THE NORMAL GEOLOGICAL
STRATA OF THE ROUBIDOUX.  THIS STATIC COLUMN WOULD ACT AS A BARRIER OR A RESISTOR TO A
FREE-FLOWING, CO-MINGLING OF DOWNWARD MOVING MINE WATER INTO THE ROUBIDOUX.  FURTHERMORE, AS
EAGLE-PICHER HAS PREVIOUSLY POINTED OUT, NATURAL CHEMICAL REACTIONS CONFIRMED BY THE TASK
FORCE'S VERIFICATION STUDY WOULD ACT TO PREVENT CONTAMINATION OF THE ROUBIDOUX BY ANY MINE WATER
WHICH HAPPENED TO REACH THE AQUIFER THROUGH ABANDONED WELLS.

IN ADDITION TO THE TV LOGS, THE FEASIBILITY STUDY REPORTS CITE THE HEAD DIFFERENTIAL
BETWEEN THE BOONE AND ROUBIDOUX FORMATIONS AS A FORCE POTENTIALLY DRIVING MINE WATER TO THE
ROUBIDOUX.  IT SHOULD BE NOTED AT THE OUTSET THAT NO SCIENTIFIC DATA IS ADDUCED TO SUPPORT THIS
THEORY.  FURTHERMORE, THE GEOPHYSICAL CONDITIONS IN THE AREA INDICATED THAT HEAD DIFFERENTIAL IS
NOT A CAUSE OF ROUBIDOUX CONTAMINATION.  INDEED, IF THE HEAD DIFFERENTIAL WAS DRIVING MINE WATER
TO THE ROUBIDOUX THE LEVEL OF THE ROUBIDOUX AQUIFER WOULD BE CONSIDERABLY HIGHER AND THE HEAD
DIFFERENTIAL CONSIDERABLY LESS.  IN ADDITION, THE EXISTENCE OF SURFACE DISCHARGES INDICATES THAT
ANY FLOW DOWN THE WELLS IS NOT SUFFICIENT TO ESTABLISH EQUILIBRIUM WITH THE INFLOW OR RESUPPLY. 
CONSEQUENTLY, THERE IS NO EVIDENCE THAT HEAD DIFFERENTIAL IS ACTING TO DRIVE MINE WATER TO THE
ROUBIDOUX.

EAGLE-PICHER CONSIDERS THE ISSUE OF ROUBIDOUX CONTAMINATION TO BE CRITICAL.  THE TASK
FORCE'S RECOMMENDATION FOR WELL-PLUGGING IS BASED ON THE CONCLUSION THAT SUCH CONTAMINATION
EITHER IS OCCURRING OR IS LIKELY TO OCCUR IN THE NEAR FUTURE.  FOR THE REASONS DISCUSSED BOTH
ABOVE AND IN EAGLE-PICHER'S COMMENTS ON THE VERIFICATION STUDY REPORTS, EAGLE-PICHER DOES NOT
BELIEVE THAT THE INFORMATION AVAILABLE TO DATE DEMONSTRATED EITHER THAT MINE WATER IS CURRENTLY
CONTAMINATING THE ROUBIDOUX THROUGH ABANDONED WATER WELLS OR THAT SUCH A PHENOMENON IS LIKELY TO
OCCUR IN THE FUTURE.  UNDER SUCH CIRCUMSTANCES, EAGLE-PICHER  QUESTIONS WHETHER THE
WELL-PLUGGING PROGRAM PROPOSED BY THE TASK FORCE IS JUSTIFIED.  EAGLE-PICHER RECOGNIZES THAT THE
WELL PLUGGING RECOMMENDATION MAY BE A RESULT OF WHAT THE TASK FORCE CONSIDERS AN "ABUNDANCE OF
CAUTION.".  EAGLE-PICHER SUBMITS THAT AN EXPENSIVE, QUESTIONABLE PROGRAM SHOULD NOT BE BASED ON



A CONCEPT OF WHAT "MIGHT HAPPEN" BUT ONLY ON THE PRESENCE OF A DEMONSTRATED THREAT. 
FURTHERMORE, EAGLE-PICHER DOES NOT BELIEVE THAT CERCLA PROPERLY MAY BE USED TO FINANCE EFFORTS
TO REMEDY UNDEMONSTRATED THREATS.  THEREFORE, WHILE EAGLE-PICHER UNDERSTANDS THE MOTIVATION OF
THE TASK FORCE IN RECOMMENDING WELL PLUGGING, WE BELIEVE A WELL PLUGGING PROGRAM IS, AT BEST,
PREMATURE.  RATHER, AS PREVIOUSLY SUGGESTED BY EAGLE-PICHER, A THOROUGH "EARLY WARNING"
MONITORING PROGRAM SHOULD BE UNDERTAKEN TO ANSWER THIS MOST IMPORTANT QUESTION ONCE AND FOR ALL. 
ONLY WHEN INFORMATION SUFFICIENT TO DEMONSTRATE CONCLUSIVELY THAT MINE WATER INTRUSION INTO THE
ROUBIDOUX THROUGH ABANDONED WATER WELLS IS OCCURRING OR IS LIKELY IN THE NEAR FUTURE SHOULD THE
PROPOSED WELL PLUGGING PROGRAM GO FORWARD.

IN ADDITION TO ATTEMPTING TO JUSTIFY A WELL-PLUGGING PROGRAM THE FEASIBILITY STUDY REPORTS
ALSO INCLUDE A DISCUSSION OF THE TECHNICAL FEASIBILITY OF SUCH A PROGRAM.  THIS DISCUSSION IS
CONTAINED IN A REPORT ENTITLED "FEASIBILITY OF CLEARING AND PLUGGING TWO ABANDONED ROUBIDOUX
WATER WELLS" (TASK II.2).  EAGLE-PICHER HAS ALREADY DISCUSSED THE NEED FOR A WELL PLUGGING
PROGRAM.  THEREFORE, EAGLE-PICHER'S COMMENTS ON THE REPORT CONCERNING THE FEASIBILITY OF SUCH A
PROGRAM WILL BE LIMITED TO TECHNICAL ISSUES WHICH SHOULD BE CONSIDERED IF AND WHEN A WELL
PLUGGING PROGRAM IS TO BE UNDERTAKEN.

GENERALLY, EAGLE-PICHER FINDS THE REPORT OF THE TASK FORCE CONTRACTOR TO BE COMPLETE. 
EAGLE-PICHER BELIEVES, HOWEVER, THAT IN TRANSLATING A PILOT PROGRAM TO A FULL-SCALE
WELL-PLUGGING OPERATION, THE BASIC OBJECTIVE OF THE PROGRAM MUST BE KEPT IN MIND.  A
WELL-PLUGGING PROGRAM HAS BUT ONE OBJECTIVE -- THE SECURE CLOSING OF THE WELLS TO BE PLUGGED AT
THE LOWEST POSSIBLE COST.  BECAUSE THE CONDITIONS TO BE ENCOUNTERED AT THE WELLS TO BE PLUGGED
WILL VARY, A FLEXIBLE APPROACH TO THE PROGRAM WHICH KEEPS THE GENERAL OBJECTIVE IN MIND IS
ESSENTIAL.  IN PARTICULAR, THREE PARTS OF THE PROGRAM SHOULD RECEIVE CAREFUL SCRUTINY AT EACH
WELL SITE.

FIRST, THE CONTRACTOR'S REPORT SUGGESTS THAT WELLS WILL BE CLEARED OF OBSTRUCTIONS BEFORE
PLUGGING IN EVERY CASE.  EAGLE-PICHER SUBMITS THAT THE CLEARING OF OBSTRUCTIONS WILL ADD
CONSIDERABLE COST TO THE WELL-PLUGGING OPERATION AND SHOULD BE UNDERTAKEN IN CASES WHERE IT IS
DETERMINED THAT THE OBSTRUCTION WILL SIGNIFICANTLY INTERFERE WITH THE CONSTRUCTION OF A SECURE
PLUG.  SINCE THE OBJECT OF THE EXERCISE IS TO PLUG THE WELL THERE IS ABSOLUTELY NO NEED TO
REMOVE OBSTRUCTIONS UNLESS THEY INTERFERE WITH THAT OBJECTIVE.  FURTHERMORE, CONSIDERATION
SHOULD BE GIVEN TO DRIVING OBSTRUCTIONS TO THE BOTTOM OF THE WELL BEFORE IT IS DETERMINED THAT
CLEARING IS NECESSARY IN A PARTICULAR CASE.

SECOND, THE TYPE OF EQUIPMENT NECESSARY TO COMPLETE ANY CLEARING WHICH MAY BE NECESSARY
SHOULD BE GIVEN CAREFUL CONSIDERATION ON A CASE-BY-CASE BASIS.  EAGLE-PICHER SUGGESTS THAT THE
USE OF CABLE TOOL EQUIPMENT BE GIVEN PRIORITY CONSIDERATION IN EACH CASE.  CABLE TOOL EQUIPMENT
IS LIGHTER AND CHEAPER.  FURTHERMORE, SUCH A RIG WOULD NOT REQUIRE THE LARGE AMOUNTS OF WATER TO
REMOVE CUTTINGS PROJECTED BY THE CONTRACTOR'S REPORT.  ONLY IN CASES WHERE CABLE TOOL EQUIPMENT
CANNOT BE USED SHOULD THE USE OF HEAVIER, MORE EXTENSIVE AND MORE WATER DEMANDING EQUIPMENT BE
CONSIDERED.  FURTHERMORE, CONSIDERATION SHOULD BE GIVEN TO EITHER BALING CUTTINGS OR ALLOWING
THEM TO DROP TO THE BOTTOM OF THE WELL TO AUGMENT OR REPLACE THE SAND FILL SUGGESTED BY THE
CONTRACTOR.

THIRD, CAREFUL CONSIDERATION SHOULD BE GIVEN TO THE NECESSITY FOR LOGGING THE PLUGGING
OPERATIONS.  SINCE THE SOLE OBJECTIVE IS TO PLUG THE WELL ONLY THAT LOGGING ABSOLUTELY NECESSARY
TO THAT PURPOSE SHOULD BE UNDERTAKEN.  THERE IS LITTLE NEED TO GATHER GEOPHYSICAL DATA FOR ITS
OWN SAKE WHEN THE OBJECTIVE IS WELL-PLUGGING.  IN THIS REGARD, EAGLE-PICHER SUGGESTS THAT THERE
ARE PROBABLY NO CIRCUMSTANCES IN WHICH SPONTANEOUS POTENTIAL, SINGLE POINT RESISTANCE AND NORMAL
RESISTIVITY LOGS SHOULD BE RUN.  IN ADDITION SPINNER LOGS SHOULD NOT BE CONSIDERED BECAUSE
INFORMATION AVAILABLE THROUGH SPINNER LOGS IS EITHER IRRELEVANT TO A WELL PLUGGING OPERATION OR
CAN BE GATHERED MORE EFFICIENTLY BY OTHER LOGGING TECHNIQUES.



BEYOND THESE BASIC CONCERNS, EAGLE-PICHER SUGGESTS THAT CERTAIN TECHNICAL CONSIDERATIONS
SHOULD BE REVIEWED PRIOR TO INITIATION OF A WELL-PLUGGING PROGRAM.  FIRST, EAGLE-PICHER DOES NOT
BELIEVE THAT THE AVAILABLE DATA CONCERNING SULFATES JUSTIFIES THE USE OF CLASS H CEMENT. CLASS A
CEMENT SHOULD BE SUFFICIENT.  SECOND, EAGLE-PICHER NOTES THAT THE CONTRACTOR'S REPORT SUGGESTS
THAT CELLOPHANE FLAKES BE USED TO PREVENT LOSS OF CEMENT.  IT HAS BEEN THE EXPERIENCE OF THE
EXPERTS RETAINED BY EAGLE-PICHER THAT THE USE OF CELLOPHANE FLAKES FOR THIS PURPOSE IS
INEFFECTIVE.

THE CONTRACTOR'S REPORT ALSO RECOMMENDS THE PLACEMENT OF A PLUG AT THE TOP OF THE
ROUBIDOUX FORMATION IN EVERY CASE.  BASED ON THEIR KNOWLEDGE OF THE NATURE OF THE COTTER AND
JEFFERSON CITY FORMATIONS IN THE AREA, EAGLE-PICHER'S EXPERTS SEE LITTLE OR NO BENEFIT TO THE
PLACEMENT OF SUCH A PLUG IN ALL CASES.

THE CONTRACTOR'S REPORT ALSO RECOMMENDS THE USE OF "FAST SET ADDITIVES" IN CEMENTING
PLUGS.  EAGLE-PICHER'S EXPERTS BELIEVE THAT THE COST OF SUCH ADDITIVES CANNOT BE JUSTIFIED
UNLESS CEMENT LOSS BECOMES A REAL PROBLEM IN A PARTICULAR PLUGGING OPERATION.

FINALLY, EAGLE-PICHER IS SOMEWHAT PERPLEXED BY THE TOTAL COST ESTIMATE OF $1,951,900 FOR
THE PLUGGING OF 66 WELLS.  THIS TOTAL ESTIMATE APPEARS TO BE CONSIDERABLY HIGHER THAN THAT
OBTAINED BY MULTIPLYING THE ESTIMATED "WORST CASE" PER WELL PLUGGING COST BY THE 66 WELLS
INVOLVED.

IV) TREATMENT OF MINE WATER

THE TREATMENT OF MINE WATER IS A MAJOR ISSUE WHICH IS ADDRESSED IN A NUMBER OF THE
FEASIBILITY STUDY REPORTS.  SIX REPORTS ADDRESS THIS ALTERNATIVE SPECIFICALLY:

1. TASK II.1.A - IDENTIFICATION AND ASSESSMENT OF POTENTIAL REMEDIAL ALTERNATIVES;

2. TASK II.4.A.A - EVALUATION OF TREATMENT ALTERNATIVES, REVIEW OF WATER QUALITY DATA .
. .;

3. TASK II.4.A.B - EVALUATION OF TREATMENT ALTERNATIVES, DEVELOPMENT OF WATER QUALITY
GOALS FOR TREATED ACID MINE WATER;

4. TASK II.4.A.C-E AND G - EVALUATION OF TREATMENT ALTERNATIVES, IDENTIFICATION OF
TREATMENT TECHNOLOGIES AND DEVELOPMENT OF COSTS;

5. TASK II.4.A.F - DEVELOPMENT OF APPROPRIATE MANAGEMENT PLANS FOR SLUDGE PRODUCTION IN
THE TREATMENT PROCESS; AND

6. TASK II.4.A.H - ASSESSMENT OF ENVIRONMENTAL IMPACTS AND LEGAL ASPECTS (INCLUDING
PERMITS) ASSOCIATED WITH THE TREATMENT ALTERNATIVES.

IT IS EAGLE-PICHER'S UNDERSTANDING FROM A REVIEW OF ALL OF THE FEASIBILITY STUDY REPORTS
THAT THE ALTERNATIVE OF PUMPING AND TREATING ALL OF THE WATER CURRENTLY TRAPPED IN THE MINES HAS
BEEN REJECTED BOTH BECAUSE IT IS NOT COST EFFECTIVE AND "THERE IS ALSO NO GUARANTEE OF THE
DEGREE OF SUCCESS THAT WOULD BE ACCOMPLISHED.".  TASK II.1.A, IDENTIFICATION AND ASSESSMENT OF
POTENTIAL REMEDIAL ALTERNATIVES, AT 19.  EAGLE-PICHER HAS LONG MAINTAINED THAT THE PUMPING AND
TREATMENT OF THE  WATER TRAPPED IN THE MINES IS INFEASIBLE AND, INDEED, IMPOSSIBLE. 
FURTHERMORE, SUCH A PLAN IS LIKELY TO PRODUCE MORE PROBLEMS THAN IT SOLVES AS IT WOULD REQUIRE
THE DISPOSAL OF STUPENDOUS AMOUNTS OF METAL CONTAMINATED SLUDGE AND WOULD PRODUCE A HIGH RISK OF
FURTHER SUBSIDENCE AND OTHER GEOLOGICAL EFFECTS IN THE TAR CREEK AREA.  CONSEQUENTLY,
EAGLE-PICHER AGREES WITH THE TASK FORCE'S REJECTION OF THE PUMP AND TREAT ALTERNATIVE.



EVEN THOUGH THE TASK FORCE HAS REJECTED THE CONCEPT OF PUMPING AND TREATING ALL THE MINE
WATER, ONE POINT SHOULD BE MADE CONCERNING THE TASK FORCE'S EVALUATION OF THIS ALTERNATIVE.  IN
DISCUSSING THE FEASIBILITY OF PUMPING AND TREATING THE ACID MINE WATER THE FEASIBILITY REPORTS
USE A PLANT DESIGN CAPACITY OF TWO MILLION GALLONS PER DAY (MGD).  THIS FIGURE WAS BASED ON A
CALCULATION OF THE RECHARGE RATE OF THE BOONE FORMATION.  THE 2 MGD FIGURE WAS ARRIVED AT BY
TAKING FIVE PERCENT OF THE ANNUAL PRECIPITATION OF 40 INCHES "FOR THE AREA" AS THE BOONE
FORMATION RECHARGE RATE.  EAGLE-PICHER SUBMITS THAT THIS CALCULATION IS OVERLY SIMPLISTIC AND
MAY CONSIDERABLY UNDERESTIMATE THE SIZE OF THE TREATMENT PLANT NECESSARY TO PUMP AND TREAT ALL
OF THE WATER TRAPPED IN THE MINES.  FIRST, A PLANT SIZED TO ACCOMMODATE ONLY THE ANNUAL RECHARGE
WOULD NOT RESULT IN ANY DRAW DOWN OF THE WATER CURRENTLY IN THE MINES.  WHILE EAGLE-PICHER
RECOGNIZES THAT EXCESSIVE DRAW DOWN WOULD NOT BE DESIRABLE, SOME DRAW DOWN WOULD BE NECESSARY IF
TREATMENT WERE TO ACCOMPLISH ANY MORE THAN NATURAL PROCESSES IN THE ELIMINATION OF MINE WATER.

EVEN MORE IMPORTANTLY, EAGLE-PICHER BELIEVES THAT THE COMPUTED 2 MGD PLANT CAPACITY
SIGNIFICANTLY UNDERESTIMATES EVEN THE RECHARGE RATE AND WOULD RESULT IN A TREATMENT PLANT
CONSIDERABLY UNDERSIZED FOR THE JOB.  THE 2 MGD FIGURE WAS BASED ON A PERCENTAGE OF ANNUAL
PRECIPITATION "FOR THE AREA.".  THERE IS NO EVIDENCE TO SUGGEST THAT THE BOONE FORMATION
RECHARGE ZONE IS LIMITED TO OR EVEN INCLUDES THE "AREA" IN QUESTION.  FURTHERMORE, EAGLE-PICHER
HAS EXTENSIVE EXPERIENCE IN EFFORTS TO DEWATER MINES IN THE BOONE FORMATION.  THESE DEWATERING
OPERATIONS INDICATED THAT THE RECHARGE RATE OF THE BOONE FORMATION IS CONSIDERABLY HIGHER THAN 2
MGD AND COULD APPROACH A RANGE OF 3.6 - 8.6 MGD. CONSEQUENTLY, ANY TREATMENT PLANT BASED ON A 2
MGD DESIGN FLOW WOULD BE CONSIDERABLY UNDERSIZED EVEN FOR THE JOB POSTULATED BY THE REPORT.
THUS, THE PUMP AND TREAT ALTERNATIVE IS EVEN LESS FEASIBLE THAN THE STUDY REPORTS INDICATE
(INDEED, AS DISCUSSED BELOW, EAGLE-PICHER DOES NOT BELIEVE THAT MEANINGFUL TREATMENT OF MINE
WATER IS EVEN POSSIBLE).

WHILE THE TASK FORCE HAS REJECTED THE CONCEPT OF PUMPING AND TREATING ALL OF THE WATER
TRAPPED IN THE MINES, THE FEASIBILITY STUDY REPORTS INDICATE THAT THE TASK FORCE HAS NOT
REJECTED THE ALTERNATIVE OF COLLECTING AND TREATING SOME PORTION OF THE MINE WATER SHOULD THE
DIKING AND DIVERSION PROGRAM NOT ENTIRELY PREVENT THE SURFACE OUTFLOW OF MINE WATER.  A POSSIBLE
METHOD FOR SUCH TREATMENT IS DISCUSSED IN THE REPORT ENTITLED "TASK II.4.A.C-E AND G -
EVALUATION OF TREATMENT ALTERNATIVES, IDENTIFICATION OF TREATMENT TECHNOLOGIES AND DEVELOPMENT
OF COSTS.".  HOWEVER, THE FEASIBILITY STUDY REPORTS TAKEN AS A WHOLE DO NOT CLEARLY INDICATE HOW
THE TREATMENT ALTERNATIVE IS BEING VIEWED BY THE TASK FORCE.  THE REPORT ON TASK II.7.A,
"PRELIMINARY OPTIMAL ALTERNATIVES FOR THE SUPERFUND PROGRAM AT TAR CREEK OKLAHOMA," SEEMS TO
INDICATE THAT COLLECTION AND TREATMENT OF OUTFLOW WHICH MAY REMAIN AFTER DIKING AND DIVERSION IS
A "CONTINGENCY PLAN" WHICH WILL BE IMPLEMENTED IN ACCORDANCE WITH THE SYSTEM OUTLINED IN THE
FEASIBILITY REPORTS SHOULD OUTFLOW CONTINUE AFTER DIKING AND DIVERSION.  ON THE OTHER HAND, THE
"TAR CREEK REMEDIAL ALTERNATIVES ANALYSIS INFORMATION PACKAGE" PROPOSES "THAT FEASIBILITY
STUDIES AGAIN BE INITIATED TO EVALUATE THE PROBLEM" IF DIKING AND DIVERSION IS NOT COMPLETELY
EFFECTIVE TO PREVENT OUTFLOW.  THIS WOULD SEEM TO INDICATE THAT COLLECTION AND TREATMENT OF
REMAINING OUTFLOWS HAS NOT BEEN DECIDED UPON BUT WILL REQUIRE FURTHER STUDY.

EAGLE-PICHER DOES NOT BELIEVE THAT THE STUDIES CONDUCTED TO DATE DEMONSTRATE THE
FEASIBILITY OF COLLECTING AND TREATING ANY PORTION OF THE MINE WATER.  INDEED, THE AVAILABLE
INFORMATION, INCLUDING PARTICULARLY EAGLE-PICHER'S OWN EXPERIENCE IN ATTEMPTING TO TREAT MINE
WATER, DEMONSTRATES THAT THE TREATMENT OF SUCH WATER ON ANY SCALE IS NOT FEASIBLE.  IN ANY
EVENT, AND AT A MINIMUM, IT IS CLEAR THAT THE FEASIBILITY STUDY CONDUCTED TO DATE DOES NOT
DEMONSTRATE THAT SUCH  TREATMENT IS FEASIBLE AND DOES NOT TAKE INTO CONSIDERATION A NUMBER OF
FACTORS WHICH ARE IMPORTANT TO MAKING A DETERMINATION OF FEASIBILITY.  THEREFORE, TREATMENT OF
REMAINING OUTFLOWS CANNOT BE CONSIDERED A FEASIBLE OPTION AS A "CONTINGENCY PLAN" FOR THE
FUTURE.  FURTHER INVESTIGATION AND STUDY IS PLAINLY REQUIRED BEFORE TREATMENT COULD BE
CONSIDERED A FEASIBLE ALTERNATIVE.  AS DISCUSSED BELOW, EAGLE-PICHER BELIEVES THAT TREATMENT OF
MINE WATER IS NOT FEASIBLE AND THAT ANY FURTHER RELEVANT STUDY WOULD CONTINUE TO DEMONSTRATE



THIS TO BE THE CASE.

IT IS IMPORTANT TO NOTE AT THE OUTSET THAT THE TASK FORCE'S ENTIRE CONSIDERATION OF THE
FEASIBILITY OF THE TREATMENT OF MINE WATER IS BASED ON A SERIES OF "CONVENTIONAL" JAR TESTS. 
TASK II.4.A, "EVALUATION OF TREATMENT ALTERNATIVES, IDENTIFICATION OF TREATMENT TECHNOLOGIES,"
AT PAGE 15.  EAGLE-PICHER SUBMITS THAT SUCH JAR TESTS ARE NOT SUFFICIENT TO ESTABLISH THE
FEASIBILITY OF THE TREATMENT OF MINE WATER.  EAGLE-PICHER HAS A GOOD DEAL OF EXPERIENCE, NOT
WITH JAR TESTS, BUT WITH THE ACTUAL TREATMENT OF MINE WATER BY THE CHEMICAL PRECIPITATION
METHODS RECOMMENDED IN THE FEASIBILITY STUDY.  THIS FULL SCALE TREATMENT EXPERIENCE HAS BEEN
OBTAINED PRIMARILY IN CONNECTION WITH THE DEWATERING OF MINES IN THE AREA.  THIS EXPERIENCE
DEMONSTRATES THAT THE TREATMENT OF MINE WATER IS SIMPLY NOT FEASIBLE.

THE HISTORY OF TWO OF THESE MINE DEWATERING PROJECTS WILL SUFFICE TO DEMONSTRATE THE
INFEASIBILITY OF THE TREATMENT OF MINE WATER.  IT IS INTERESTING TO NOTE THAT BOTH OF THESE
PROJECTS BEGAN WITH JAR TESTS OF THE MINE WATER SIMILAR TO THOSE CONDUCTED BY THE TASK FORCE. 
ON THE BASIS OF THESE JAR TESTS IT WAS DETERMINED BY THE APPROPRIATE STATE OFFICIALS THAT MINE
WATER GENERATED DURING DEWATERING OPERATIONS COULD BE DISCHARGED TO SURFACE WATERS WITHOUT
TREATMENT.  AS THE DEWATERING OPERATIONS BEGAN, HOWEVER, IT BECAME APPARENT THAT CHEMICAL
REACTIONS OCCURRING IN THE REAL WORLD (BUT NOT IN JAR TESTS) MADE IT IMPOSSIBLE TO DISCHARGE
MINE WATER WITHOUT TREATMENT.

AS A RESULT OF THESE FINDINGS, AN EXTENSIVE PROGRAM WAS UNDERTAKEN TO DESIGN AND CONSTRUCT
MINE WATER TREATMENT FACILITIES.  THE FACILITIES EVENTUALLY CONSTRUCTED CONSISTED OF A TREATMENT
TRAIN QUITE SIMILAR TO THAT PROPOSED BY THE FEASIBILITY STUDY REPORTS, WITH THE IMPORTANT
ADDITION, IN THE EAGLE-PICHER SYSTEM, OF AN AERATION STEP WHICH IS NOT RECOMMENDED BY THE
FEASIBILITY STUDY.  EVEN WITH THE ADDITIONAL AERATION STEP, HOWEVER, THE TREATMENT SYSTEM WAS
NEVER ABLE TO ACHIEVE THE EFFLUENT CHARACTERISTICS PREDICTED BY THE FEASIBILITY STUDY,
PARTICULARLY FOR IRON.  EAGLE-PICHER'S EXPERIENCE INDICATES THAT TREATMENT OF MINE WATER BY
CHEMICAL PRECIPITATION IS NOT FEASIBLE BECAUSE THE LIME SLURRY TREATMENT SYSTEM HAS A MASKING
EFFECT ON OXIDATION WHICH PRODUCES ADDITIONAL OXIDATION AFTER THE TREATED SUPERNATANT LIQUID
LEAVES THE SYSTEM AND ENTERS THE RECEIVING STREAM.

OF COURSE, IT IS WELL KNOWN THAT TREATMENT EFFICIENCIES OBTAINED IN THE LABORATORY ON A
SMALL SCALE DO NOT NECESSARILY REFLECT THE EFFICIENCIES WHICH CAN BE OBTAINED IN THE FIELD
DURING FULL SCALE OPERATIONS.  IN SUMMARY, BASED ON AVAILABLE INFORMATION CONCERNING ACTUAL FULL
SCALE TREATMENT OPERATIONS AND NOT SIMPLY BENCH SCALE JAR TESTS, TREATMENT OF MINE WATER BY
CHEMICAL PRECIPITATION IS NOT A FEASIBLE REMEDIAL ALTERNATIVE.

EVEN IF THERE WERE NO AVAILABLE INFORMATION CONCERNING FULL SCALE TREATMENT OF MINE WATER,
THE FEASIBILITY STUDY REPORTS FAIL TO TAKE INTO CONSIDERATION SEVERAL FACTORS WHICH ARE CRUCIAL
TO DETERMINING WHETHER OR NOT SUCH TREATMENT IS FEASIBLE.  THEREFORE, TREATMENT OF MINE WATER BY
CHEMICAL PRECIPITATION CANNOT BE CONSIDERED AS A DEMONSTRATED FEASIBLE TECHNOLOGY BASED ON THE
STUDIES DONE TO DATE BY THE TASK FORCE.

FIRST, THE FEASIBILITY AND COST OF TREATMENT HAS BEEN DETERMINED ON THE BASIS OF A NEED
FOR TREATMENT FOR A PERIOD OF 30 YEARS.  THE REPORTS OF THE FEASIBILITY STUDY NOWHERE DISCUSS
THE BASIS FOR THIS ASSUMPTION.  OTHER AVAILABLE INFORMATION, HOWEVER, INDICATES THAT THIS
ASSUMPTION IS COMPLETELY INACCURATE.  DURING THE VERIFICATION STAGE OF THE STUDY THE TASK FORCE
CALCULATED THAT THERE WERE SOME 76,000 ACRE FEET OF WATER IN  THE MINES.  THE TASK FORCE FURTHER
CALCULATED THAT IT WOULD TAKE 60 TO 100 YEARS FOR THE MINES TO DRAIN AT THE CURRENT OUTFLOW
RATES.  ASSUMING THAT DIKING AND DIVERSION WILL, AT A MINIMUM, SIGNIFICANTLY REDUCE THE OUTFLOW
RATES (EAGLE-PICHER BELIEVES IT WILL PREVENT FURTHER OUTFLOW), IT WILL TAKE CONSIDERABLY MORE
THAN 60 TO 100 YEARS FOR THE MINES TO DRAIN.  THEREFORE, THE PROJECTION THAT TREATMENT WILL BE
REQUIRED FOR 30 YEARS IS A GROSS UNDERESTIMATE.



EVEN MORE IMPORTANTLY, THE TASK FORCE'S CALCULATION THAT IT WILL TAKE 60 TO 100 YEARS FOR
THE MINES TO DRAIN IS BASED ON THE ASSUMPTION THAT THE PRODUCTION OF ACIDIC MINE WATER HAS
CEASED.  THERE IS ABSOLUTELY NOTHING IN THE RECORD OF THE STUDIES TO SUPPORT THIS ASSUMPTION. 
IN FACT, THE CHEMISTRY OF ACID WATER FORMATION IN THE PICHER MINING DISTRICT HAS RECEIVED LITTLE
ATTENTION AND IS VIRTUALLY UNKNOWN.  UNTIL THIS PHENOMENON IS STUDIED AND CHARACTERIZED IT IS
SIMPLY IMPOSSIBLE TO ASSUME THAT ANY TREATMENT WHICH IS REQUIRED WILL BE OTHER THAN IN
PERPETUITY.  AS A RESULT OF THE FAILURE TO CONSIDER THESE TWO FACTORS, THE ESTIMATED COST OF
TREATMENT AND, THEREFORE, ITS FEASIBILITY IS COMPLETELY UNREALISTIC.

SECOND, THE FAILURE TO CONSIDER A NUMBER OF REQUIRED CAPITAL ITEMS HAS RESULTED IN A GROSS
UNDERESTIMATE OF THE CAPITAL COST OF TREATMENT FACILITIES.  TO CITE BUT TWO EXAMPLES, THE
FEASIBILITY STUDY REPORTS ESTIMATE THE COST OF A FLOW EQUALIZATION BASIN TO BE $101,455. 
HOWEVER, THIS ESTIMATE CONSIDERS ONLY THE COST OF LAND ACQUISITION, EXCAVATION AND THE PURCHASE
OF CLAY FOR A LINER SYSTEM.  ACTUAL CONSTRUCTION COSTS FOR THE BASIN AS WELL AS OPERATION AND
MAINTENANCE COSTS NECESSITATED BY THE PRESENCE OF A LINER AND A LEACHATE COLLECTION SYSTEM HAVE
NOT BEEN INCLUDED.

EVEN MORE IMPORTANTLY, THE CAPITAL COST ESTIMATES COMPLETELY IGNORE THE NEED FOR A MINE
WATER COLLECTION SYSTEM.  DEPENDING UPON THE VOLUME AND LOCATION OF ANY OUTFLOWS REMAINING AFTER
THE COMPLETION OF THE DIKING AND DIVERSION PROGRAM, THE COST OF SUCH A COLLECTION SYSTEM COULD
BE VERY SUBSTANTIAL.

BEFORE THE FEASIBILITY OF MINE WATER TREATMENT CAN BE EVALUATED THE FULL CONSTRUCTION
COSTS ASSOCIATED WITH SUCH AN ALTERNATIVE MUST BE CALCULATED AND ANALYZED.

THIRD, THE YEARLY MAINTENANCE COSTS OF A MINE WATER TREATMENT SYSTEM HAVE ALSO BEEN
GROSSLY UNDERESTIMATED.  THE ESTIMATES FOR CHEMICAL COSTS WERE BASED ON THE RESULTS OF THE JAR
TESTS CONDUCTED BY THE TASK FORCE.  HOWEVER, EAGLE-PICHER'S EXPERIENCE WITH THE ACTUAL FULL
SCALE TREATMENT OF MINE WATER DEMONSTRATES THAT THE LIME SLURRY TREATMENT TECHNIQUE IS VERY
INEFFICIENT AND REQUIRES A GREAT EXCESS OF LIME OVER STOICHIOMETRIC QUANTITIES.  IT IS ESTIMATED
THAT THE PROJECTED CHEMICAL COST IS UNDERSTATED BY A FACTOR OF THREE OR MORE TIMES.

FOURTH, THE TASK FORCE, AGAIN BASED ON JAR TESTS, HAS ESTIMATED THE AMOUNTS AND
CONSTITUENTS OF SLUDGE WHICH WILL BE GENERATED BY THE TREATMENT PROCESS.  EAGLE-PICHER'S
EXPERIENCE INDICATES THAT THE ACTUAL AMOUNTS OF SLUDGE WHICH WILL BE PRODUCED WILL BE FAR IN
EXCESS OF THOSE PROJECTED ON THE BASIS OF JAR TESTS.  FURTHERMORE, THE CHARACTERIZATION OF THE
SLUDGE AS "NON-HAZARDOUS" ON THE BASIS OF JAR TESTS IS AN UNWARRANTED ASSUMPTION.

THE COMPOSITION OF THE SLUDGE WAS CALCULATED BASED ON THE COMPOSITION OF A DISCRETE MINE
WATER SAMPLE WHICH DID NOT CHARACTERIZE THE ENTIRE WATER COLUMN WITHIN THE MINES.  THUS, ON THE
BASIS OF THIS SAMPLE, IT IS IMPOSSIBLE TO SAY WITH ANY DEGREE OF CERTAINTY THAT THE SLUDGE WILL
BE "NON-HAZARDOUS".

V) COMMENTS ON PARTICULAR STATEMENTS IN THE FEASIBILITY REPORTS

A) TAR CREEK REMEDIAL ALTERNATIVES ANALYSIS INFORMATION PACKAGE

IT APPEARS THAT THIS DOCUMENT HAS BEEN PREPARED BY EPA AS A SUMMARY  OF THE FINDINGS OF
THE FEASIBILITY STUDY.  AS A SUMMARY THIS REPORT SHOULD ACCURATELY REFLECT THE STATEMENTS,
ANALYSES AND CONCLUSIONS PRESENTED IN THE FEASIBILITY STUDY REPORTS.  THIS REPORT IS NOT AN
ACCURATE SUMMARY OF THE FEASIBILITY STUDY IN A NUMBER OF IMPORTANT RESPECTS.

FIRST, IN THE SECTION ON "PROBLEM DEFINITION" ON PAGE 3 THE INFORMATION PACKAGE STATES:



WASTE MATERIALS (GOB) CONTAINING IRON SULFIDE (PYRITE) WERE LEFT IN THE MINES,
PRESUMABLY AS FLOOR LEVEL WASTE PILES.  THESE PYRITE-RICH WASTES WERE BEING
OXIDIZED BY EXPOSURE TO  THE OXYGEN-RICH ATMOSPHERE WHILE MINING WAS
OCCURRING.  UPON FLOODING, THESE OXIDIZED SULFIDES READILY DISSOLVED AND, ONCE
SUBMERGED, FORMED MINE WATER.

THIS STATEMENT IS UNSUPPORTED AND INACCURATE.  FURTHER, IT DOES NOT REPRESENT AN ACCURATE
SUMMARY OF THE FINDINGS OF THE VERIFICATION AND FEASIBILITY STUDIES.

IN ITS COMMENTS ON THE DRAFT VERIFICATION STUDIES, EAGLE-PICHER ADDRESSED A SIMILAR
COMMENT APPEARING ON PAGE 18 OF THE "WATER QUALITY ASSESSMENT OF THE FLOODED UNDERGROUND LEAD
AND ZINC MINES OF THE PICHER FIELD IN OTTAWA COUNTY, OKLAHOMA.".  AS EAGLE-PICHER'S COMMENTS
POINTED OUT NOT ONE SHRED OF EVIDENCE HAS BEEN ADDUCED TO SUPPORT THE STATEMENT THAT WASTE
MATERIALS WERE DEPOSITED IN THE MINES.  CERTAINLY, AT NO TIME DID EAGLE-PICHER, DURING THE
COURSE OF ITS MINING OPERATIONS IN THE TRI-STATE MINING DISTRICT, EVER DEPOSIT OR LEAVE "FLOOR
LEVEL WASTE PILES" OR OTHER WASTE ROCK IN THE MINES IT WAS OPERATING.  ALL ORE BROKEN IN THE
MINES WAS TRANSPORTED TO THE SURFACE FOR MILLING.  NO "HIGH-GRADING" OR OTHER PRACTICES
RESULTING IN WASTE ROCK BEING LEFT BEHIND WERE PRACTICED BY EAGLE-PICHER.  THE SCOPE OF
EAGLE-PICHER'S OPERATIONS WOULD HAVE MADE SUCH PRACTICES UNECONOMICAL.  CONSEQUENTLY,
EAGLE-PICHER STRONGLY OBJECTED TO INCLUSION IN ANY OF THE VERIFICATION STUDY REPORTS OF
STATEMENTS TO THE EFFECT THAT WASTE ROCK WAS LEFT OR DEPOSITED IN THE MINES, UNLESS SUCH
STATEMENTS WERE SUPPORTED BY CITED EVIDENCE AND WERE SPECIFICALLY IDENTIFIED TO THOSE ALLEGED TO
BE RESPONSIBLE FOR THE PRACTICE OF LEAVING WASTE ROCK IN THE MINES.

REVIEW OF THE FINAL VERIFICATION AND FEASIBILITY REPORTS INDICATES THAT STATEMENTS IN THE
DRAFT REPORTS CONCERNING "WASTE PILES" IN THE MINES WERE DELETED FROM THE FINAL REPORTS.

CONSEQUENTLY, THE INFORMATION PACKAGE IS NOT AN ACCURATE SUMMARY OF THE FEASIBILITY
REPORTS IN THIS REGARD.  EAGLE-PICHER AGAIN OBJECTS MOST STRONGLY TO THIS STATEMENT UNLESS IT IS
DOCUMENTED AND SPECIFICALLY IDENTIFIES THE PARTIES ALLEGED TO BE INVOLVED.

SECOND, IN THE SECTION ON "SURFACE WATER IMPACTS" ON PAGE 5, THE INFORMATION PACKAGE MAKES
THE FOLLOWING STATEMENT:

THE GREATEST THREAT TO HUMAN HEALTH COMES FROM POSSIBLE DERMAL EXPOSURE TO
MINE WATER FROM DIRECT CONTACT.

NO INCIDENT OF "DERMAL EXPOSURE . . . FROM DIRECT CONTACT" IS DOCUMENTED IN ANY OF THE
REPORTS OF THE TASK FORCE.  NOR IS THE "THREAT" OF SUCH EXPOSURE MENTIONED IN THE TASK FORCE
REPORTS, PROBABLY BECAUSE ANY SUCH THREAT IS SO REMOTE AS TO BE INFINITESIMAL.  CONSEQUENTLY,
THE INFORMATION PACKAGE IS NOT AN ACCURATE SUMMARY OF THE FEASIBILITY REPORTS IN THIS REGARD.

THIRD, IN THE SECTION DISCUSSING "PROPOSED ACTIONS" ON PAGE 14, THE INFORMATION PACKAGE
STATES:

THE WELL-PLUGGING PROGRAM WILL CONSIST OF CLEANING THE HOLE OF OBSTRUCTIONS
AND SETTING AN ACID RESISTANT CEMENT PLUG FROM BOTTOM TO TOP . . . IN SOME
EIGHTY ABANDONED ROUBIDOUX WELLS.

THE FEASIBILITY STUDY REPORTS ON THE WELL-PLUGGING PROGRAM CALL FOR THE PLUGGING OF 66
RATHER THAN 80 WELLS.  THUS, THE REFERENCE TO 80 WELLS IN THE INFORMATION PACKAGE IS INACCURATE.

B) TASK II.1.A IDENTIFICATION AND ASSESSMENT OF POTENTIAL REMEDIAL ALTERNATIVES



AMONG OTHER THINGS, THIS REPORT ADDRESSES THE CORE SAMPLING DONE BY THE TASK FORCE DURING
THE VERIFICATION STAGE OF THE STUDY.  ON PAGE 11 THE REPORT STATES:

THE MAJOR PORTION OF THE CORE HAS LOW PERMEABILITY, BUT SOME SEQUENCES HAVE
HIGH PERMEABILITY.

EAGLE-PICHER SUBMITS THAT THIS SENTENCE IS IN ERROR BECAUSE NONE OF THE CORES SAMPLED
SHOWED "SEQUENCES" WITH HIGH PERMEABILITY.

IN DISCUSSING THE WELLS WHICH HAVE BEEN DRILLED INTERSECTING MINE DRIFTS IN THE TRI-STATE
MINING DISTRICT, THE REPORT STATES:

THERE IS NO INFORMATION TO SUGGEST THAT THESE WELLS WERE PLUGGED AS REED
SUGGESTED.

EAGLE-PICHER BELIEVES THAT THIS STATEMENT IS IN ERROR BECAUSE RECORDS HAVE BEEN PROVIDED
TO THE OKLAHOMA WATER RESOURCES BOARD WHICH DEMONSTRATE THAT APPROXIMATELY ONE-THIRD OF THE 100
REFERENCED WELLS HAVE BEEN PLUGGED.

C) TASK II.1.B.D - EFFECTS OF NO ACTION ALTERNATIVE INCLUDING THE RESULTS OF SEDIMENT CORE
SAMPLING IN UPPER GRAND LAKE

IN DISCUSSING THE NO ACTION ALTERNATIVE ON PAGE 4, THE REPORT STATES:

ON SEVERAL OCCASIONS, WATER QUALITY STANDARDS IN THE NEOSHO RIVER HAVE BEEN
VIOLATED DUE TO ACID MINE DISCHARGES.

EAGLE-PICHER SUBMITS THAT THIS STATEMENT IS INACCURATE AND IS NOT SUPPORTED BY THE
AVAILABLE DATA WHICH DO NOT DEMONSTRATE "WATER QUALITY VIOLATIONS" IN THE NEOSHO "DUE TO ACID
MINE DISCHARGES.".  FURTHERMORE, THIS STATEMENT CONTRADICTS THE STATEMENTS MADE ON PAGE 37 OF
THE TASK FORCE'S REPORT ON TASK 1.1, DATED FEBRUARY 1983.



DATED:  FEBRUARY 16, 1984.

RESPONSE TO EAGLE-PICHER COMMENTS

DIKING AND DIVERSION PROGRAM

COMMENT: EAGLE-PICHER CONTENDS THAT DIVERSION WORK IS NOT WARRANTED AT SITE 0-3 BECAUSE OF
THE UNCERTAINTY INVOLVED WITH IT BECOMING AN INFLOW POINT.

RESPONSE: DATA COLLECTED IN THE FEASIBILITY STUDY CONCLUDED THAT THE 0-3 WELL WILL BECOME AN
INFLOW POINT.  HOWEVER, BECAUSE THE GEOHYDROLOGY OF THE SITE IS EXTREMELY COMPLEX,
GROUND WATER LEVELS MAY NOT RECEDE ENOUGH TO ENSURE SURFACE FLOW INTO 0-3.
THEREFORE, DIVERSION WORK WILL BE COMPLETED AT K-1 AND K-2 IN ORDER TO ASSESS THE
IMPACT AT 0-3.  FUNDS WILL BE PROVIDED TO CONDUCT THE 0-3 WORK SINCE THE IMPACT
SHOULD BECOME APPARENT WITHIN ONE YEAR.

WELL PLUGGING PROGRAM

COMMENT: LITTLE OR NO INFORMATION EXISTS TO DOCUMENT THE JUSTIFICATION FOR PLUGGING 66
ABANDONED ROUBIDOUX WATER WELLS.

RESPONSE: TWO STUDIES, ONE DONE BY USGS AND THE OTHER DONE IN THE FEASIBILITY PHASE, SHOWED
MIGRATION OF ACID MINE WATER INTO THE ROUBIDOUX VIA ABANDONED WELLS.  IN THE USGS
STUDIES, SPINNER LOGS ON TWO WELLS SHOWED WATER MOVING FROM THE BOONE FORMATION INTO
THE ROUBIDOUX.  THE FEASIBILITY STUDIES SHOWED SIMILAR RESULTS OBTAINED ON THE WELLS
THAT WERE PLUGGED FOR PILOT PROGRAM.  IN ADDITION, IN THE LATTER INVESTIGATION, TV
LOGS REVEALED ACID MINE WATER ENTERING THROUGH CORRODED CASINGS.  BECAUSE THERE IS A
NET GRADIENT DIFFERENCE BETWEEN THE POTENTIOMETRIC SURFACES OF THE TWO FORMATIONS
(THE BOONE HAVING A HIGHER HEAD THAN THE ROUBIDOUX) THE MOVEMENT OF WATER IS
DOWNWARD.  GROUND WATER INVESTIGATIONS CONDUCTED BY THE USGS AND HITTMAN HAVE
DOCUMENTED THE EXISTENCE OF SUCH A HEAD DIFFERENTIAL.

FURTHER EVIDENCE OF IMPACTS TO THE ROUBIDOUX FROM ACID MINE DRAINAGE IS THE
ABANDONMENT OF TWO CITY WELLS SERVING QUAPAW BECAUSE OF ELEVATED IRON LEVEL.

COMMENT: CLEARING OF OBSTRUCTIONS WILL ADD CONSIDERABLE COST TO THE WELL PLUGGING OPERATION
AND SHOULD BE UNDERTAKEN ONLY IN CASES WHERE IT IS DETERMINED THAT OBSTRUCTIONS WILL
SIGNIFICANTLY HINDER THE CONSTRUCTION OF A SECURE PLUG.

RESPONSE: THE PRIMARY OBJECTIVE OF THE WELL PLUGGING PROGRAM IS TO ISOLATE THE ROUBIDOUX FROM
THE BOONE IN ALL 66 ABANDONED ROUBIDOUX WELLS.  TO ACCOMPLISH THIS OBJECTIVE,
CONSIDERABLE EFFORT WILL BE EXPENDED TO CLEAR THE INDIVIDUAL WELLS OF ALL
OBSTRUCTIONS.  CLEARING OBSTRUCTIONS IS NECESSARY TO INSURE A SECURE PLUG FROM TOP
TO BOTTOM CONSISTENT WITH STATE REQUIREMENTS FOR WELL PLUGGING.  IF IT IS NOT FOR
SOME OF THE WELLS TO HAVE OBSTRUCTIONS REMOVED, THEN AN ALTERNATIVE SUCH AS A BRIDGE
PLUG MAY BE NECESSARY AND CONSIDERED.

COMMENT: CAREFUL CONSIDERATION SHOULD BE GIVEN TO THE TYPE OF EQUIPMENT NECESSARY TO COMPLETE
THE WELL PLUGGING PROGRAM.

RESPONSE: THE TYPE OF EQUIPMENT NECESSARY TO COMPLETE THE WELL PLUGGING WILL BE DETERMINED IN
THE DESIGN PHASE.  THE MOST COST-EFFECTIVE TECHNIQUE WILL BE SELECTED.

COMMENT: THERE IS NO NEED TO CONDUCT SPONTANEOUS POTENTIAL, SINGLE POINT RESISTANCE, NORMAL



RESISTIVITY, AND SPINNER LOGS FOR THE WELL PLUGGING PROGRAM.

RESPONSE: WELL LOGGING IS ESSENTIAL TO THE PLUGGING OPERATION. VARIABLES SUCH AS TYPE OF
GEOLOGICAL MATERIALS, SIZE OF BOREHOLES, POSITION OF OBSTRUCTIONS, ZONES OF
CONTAMINATION, ETC., WILL BE DEFINED TO ENSURE AN ADEQUATE PLUG.  THE SPECIFIC TYPES
OF LOGS REQUIRED BY CERTAIN CONDITIONS ARE  DETAILED IN THE ENGINEERING ENTERPRISES
FEASIBILITY STUDY.

COMMENT: CLASS A CEMENT SHOULD BE USED INSTEAD OF CLASS H CEMENT.

RESPONSE: IN THE WELL PLUGGING PILOT STUDY, A MIXTURE OF CLASS A AND CLASS H CEMENT WAS FOUND
TO BE THE BEST.  THE CLASS H CEMENT IS NECESSARY TO PREVENT EXPANSION AND FRACTURING
DUE TO HIGH SULFATE CONCENTRATIONS.  THIS MIXTURE WILL BE USED FOR THE FINAL WELL
PLUGGING PROGRAM.

COMMENT: THERE IS NO BENEFIT TO BE GAINED FROM THE PLACEMENT OF A PLUG  AT THE TOP OF THE
ROUBIDOUX OR USING "FAST SET ADDITIVE" IN THE CEMENT.

RESPONSE: EVERY EFFORT WILL BE MADE TO PLUG WELLS FROM BOTTOM TO TOP. THE REASON IS THAT THIS
TYPE OF PLUG WILL BE THE MOST SECURE AND THEREFORE HAS LESS PROBABILITY FOR
COLLAPSE.  IN SOME WELLS WHERE THE ROUBIDOUX CANNOT BE REACHED BECAUSE OF
OBSTRUCTIONS, A BRIDGE PLUG MAY BE UTILIZED.

THE FAST SET ADDITIVES WILL BE NECESSARY TO PREVENT SLURRY LOSS INTO PREVIOUS
STRATA.  THIS WILL REDUCE THE CHANCE OF EXTREME CEMENT LOSS AND THEREFORE BE MORE
COST-EFFECTIVE THAN PROVIDING NO SUCH ADDITIVES.

COMMENT: MULTIPLYING THE WORST CASE COST ESTIMATES BY 66 WELLS DOES NOT GIVE THE TOTAL COST
ESTIMATE OF $1,951,900.

RESPONSE: THE $1,951,900 ENCOMPASSES NOT ONLY COSTS FOR THE WELLS PLUGGING CONSTRUCTION, BUT
CONSTITUTES ADDITIONAL FUNDS FOR DESIGN, MANAGEMENT OVERSIGHT (CONSULTANTS AND
STATES) AND CONTINGENCY.

TREATMENT OF MINE WATER

COMMENT: THE PUMP AND TREAT ALTERNATIVE IS EVEN LESS FEASIBLE THAN THE
              SCREENING OF ALTERNATIVES REPORT INDICATES.

RESPONSE: THE PUMP AND TREAT ALTERNATIVE WAS EVALUATED IN THE SCREENING STAGE OF THE
FEASIBILITY STUDY.  THIS ALTERNATIVE WAS ELIMINATED FROM FURTHER EVALUATION BECAUSE
OF TECHNICAL CONSTRAINTS AND THE HIGH COSTS OF IMPLEMENTATION.  HAD THE ALTERNATIVE
BEEN SELECTED FOR DETAILED ANALYSIS, THE VARIABLES CRITICAL TO PROPER OPERATION
WOULD HAVE BEEN INVESTIGATED MORE THOROUGHLY.

COMMENT: IT IS INFEASIBLE TO TREAT ACID MINE WATER THAT DISCHARGES TO THE SURFACE.

RESPONSE: PAST CASE HISTORIES HAVE SHOWN A HIGH DEGREE OF SUCCESS IN TREATING ACID MINE WATER
DISCHARGES BY CHEMICAL NEUTRALIZATION TECHNIQUES.  THE PROPOSED ALTERNATIVE SHOULD
PREVENT SIGNIFICANT ACID MINE WATER DISCHARGE.  IF A PROBLEM  PERSISTS AFTER
COMPLETION OF THE REMEDIAL ACTION, TREATMENT OF ACID MINE DISCHARGES WILL BE
REEVALUATED TO DETERMINE ITS APPLICABILITY BASED ON THE COLLECTED MONITORING DATA. 
THIS WOULD MITIGATE DISCHARGES OF CONTAMINATED ACID MINE WATER INTO THE SURFACE
WATERS OF TAR CREEK, IF ANY PERSIST.



COMMENT: BASED UPON THE AMOUNT OF WATER IN THE MINES, 30 YEARS IS INADEQUATE TO TREAT ALL THE
CONTAMINATED WATER.

RESPONSE: THIRTY YEARS OF OPERATION AND MAINTENANCE DOES NOT REPRESENT THE AMOUNT OF TIME
REQUIRED TO TREAT ALL THE ACID MINE WATER DISCHARGES.  INSTEAD, IT IS AN ESTIMATE OF
THE AVERAGE LIFE EXPECTANCY OF A TREATMENT SYSTEM.  ANOTHER TREATMENT SYSTEM MIGHT
BE NEEDED TO REPLACE THE OLD ONE, IF DISCHARGE OF ACID MINE WATER CONTINUES BEYOND
30 YEARS.

COMMENT: THERE IS NO EVIDENCE FOR CESSATION OF ACID MINE WATER PRODUCTION.

RESPONSE: BECAUSE THE MINE SYSTEMS ARE CURRENTLY FLOODED, AN IMPORTANT ELEMENT IS ABSENT FROM
THE ENVIRONMENT THAT EXISTED WHEN THE MINES WERE EXPOSED.  THAT ELEMENT IS OXYGEN. 
NOW THAT REDUCING CONDITIONS ARE PREVALENT IN THESE ZONES WHERE HIGH SULFIDES ARE
CONCENTRATED, THERE IS NO DRIVING MECHANISM TO PRODUCE H2SO4.  THEREFORE, IT IS
UNLIKELY THAT FURTHER ACID MINE WATER WILL BE PRODUCED.

COMMENT: THE COST FOR THE TREATMENT SYSTEM HAS BEEN UNDERESTIMATED.

RESPONSE: AS MENTIONED, FEASIBILITY STUDIES WILL BE INITIATED AGAIN IF SURFACE DISCHARGE OF
ACID MINE WATER CONTINUES.  THIS MEANS THAT IF TREATMENT IS DEEMED NECESSARY, A
DETAILED COST ANALYSIS WOULD BE CONDUCTED.

COMMENT: SAMPLES COLLECTED FOR THE JAR TESTS ARE UNREPRESENTATIVE OF THE ENTIRE WATER COLUMN
WITHIN THE MINES.

RESPONSE: SAMPLES WERE COLLECTED FROM COREHOLES PENETRATING THE MINE WORKINGS AND ARE THE
SITES WHERE THEY WILL BE COLLECTED FOR FUTURE TREATMENT, IF DEEMED NECESSARY.

REMEDIAL ANALYSIS ALTERNATIVE REPORT

COMMENT: THE FOLLOWING STATEMENT ON PAGE 3 IS INACCURATE:

"WASTE MATERIALS (GOB) CONTAINING IRON SULFIDE (PYRITE) WERE LEFT IN THE MINE,
PRESUMABLY AS FLOOR LEVEL WASTE PILES. THESE PYRITE-RICH WASTES WERE BEING OXIDIZED
BY EXPOSURE TO THE OXYGEN-RICH ATMOSPHERE WHILE MINING WAS OCCURRING.  UPON
FLOODING, THESE OXIDIZED SULFIDES READILY DISSOLVED AND, ONCE SUBMERGED, FORMED MINE
WATER.".

RESPONSE: THIS STATEMENT WAS REVISED IN THE FINAL VERSION OF THE DOCUMENT TO READ "PYRITE-RICH
MATERIALS WERE BEING OXIDIZED BY EXPOSURE TO OXYGEN-RICH ATMOSPHERE WHEN MINING WAS
OCCURRING.  UPON FLOODING OF THE MINE WORKINGS, THESE OXIDIZED SULFIDES READILY
DISSOLVED AND WHEN SUBMERGED, FORMED ACID MINE WATER.".

COMMENT: CHANCES ARE "INFINITESIMAL" IN REGARDS TO DIRECT CONTACT WITH ACID MINE WATER IN TAR
CREEK.

RESPONSE: ANYTIME THERE IS A CONDITION WHEREBY HAZARDOUS WASTES ARE EXPOSED, THERE IS A CHANCE
FOR DIRECT CONTACT.  IN THE CASE  WITH TAR CREEK, THE DIRECT CONTACT ROUTE IS
ENHANCED BECAUSE IT IS READILY ACCESSIBLE AND NEAR SEVERAL POPULATED AREAS. TAR
CREEK HAS BEEN SHOWN TO BE USED BY LOCAL RESIDENTS FOR RECREATIONAL PURPOSES.

COMMENT: THE REMEDIAL ALTERNATIVE ANALYSES REPORT CONTRADICTS THE FEASIBILITY REPORT IN THE
NUMBER OF WELLS TO BE PLUGGED.



RESPONSE: THE DRAFT ROD PACKAGE WAS FORMULATED BEFORE THE FEASIBILITY STUDIES WERE COMPLETE. 
THE INITIAL ESTIMATE OF THE NUMBER OF UNPLUGGED WELLS WAS 80.  THIS NUMBER WAS LATER
REFINED TO 66 WELLS.  THE ROD HAS BEEN CHANGED TO REFLECT 66 WELLS NEEDING PLUGGING.

ASSESSMENT OF POTENTIAL REMEDIAL ALTERNATIVES

COMMENT: THE FOLLOWING STATEMENT IN THE FEASIBILITY REPORT IS IN ERROR:

"THE MAJOR PORTION OF THE CORE HAS LOW PERMEABILITY BUT SOME SEQUENCES HAVE HIGH
PERMEABILITY.".

RESPONSE: THE REFERENCE FROM WHICH THIS STATEMENT WAS MADE CAME FROM TASK I.D. OF THE
INVESTIGATION REPORT.  THIS REPORT STATES THAT ALTHOUGH CORES EVALUATED HAVE LOW
PERMEABILITIES, THERE ARE UNDOUBTEDLY ZONES IN THE ROUBIDOUX CAPABLE OF PRODUCING
HIGH WATER YIELDS.  THESE ZONES ARE RESPONSIBLE FOR PRODUCING MUCH OF THE REGION'S
POTABLE WATER.

COMMENT: SOME OF THE ABANDONED ROUBIDOUX WELLS HAVE BEEN PLUGGED, AS PROVED IN RECORDS SENT
TO THE OKLAHOMA WATER RESOURCES BOARD.

RESPONSE: THE STATEMENT TO WHICH THE COMMENT WAS ADDRESSED HAS BEEN REVISED TO SAY SOME OF THE
WELLS HAVE INDEED BEEN PLUGGED.

NO-ACTION ALTERNATIVE

COMMENT: THE REPORT STATES THAT WATER QUALITY STANDARDS HAVE BEEN VIOLATED IN THE NEOSHO
RIVER.  THIS IS AN INACCURATE STATEMENT.

RESPONSE: ZINC HAS BEEN FOUND TO EXCEED OKLAHOMA'S WATER QUALITY STANDARD OF .463 MG/L ON A
FEW OCCASIONS.  THE DRINKING WATER QUALITY STANDARD OF 5 MG/L HAS NOT BEEN EXCEEDED. 
THE STATE OF OKLAHOMA ALSO RECOGNIZES AESTHETICS AS AN INTEGRAL PART OF THE STATE'S
WATER QUALITY STANDARDS. 



MCKENNA, CONNER & CUNEO

FEBRUARY 15, 1984

ALLYN M. DAVIS, DIRECTOR
AIR AND WASTE MANAGEMENT DIVISION
UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY
REGION VI
1201 ELM STREET
DALLAS, TX  75270

RE: TAR CREEK MINING SITE,
OTTAWA COUNTY, OKLAHOMA

DEAR MR. DAVIS:

THIS IS IN RESPONSE TO YOUR LETTER OF DECEMBER 20, 1983 TO MR. JOHN WADE OF EAGLE-PICHER
INDUSTRIES, INC. (EAGLE-PICHER) AND THE DISCUSSIONS AT THE MEETING OF JANUARY 16, 1984
CONCERNING THE TAR CREEK, OTTAWA COUNTY, OKLAHOMA SITUATION.

AS WE DISCUSSED AT THE JANUARY 16, 1984 MEETING, WHILE EAGLE-PICHER DENIES THAT IT IS A
"POTENTIAL RESPONSIBLE PARTY" OR OTHERWISE LIABLE UNDER THE COMPREHENSIVE ENVIRONMENTAL
RESPONSE, COMPENSATION AND LIABILITY ACT OF 1980 (CERCLA) FOR "INVESTIGATING AND CONTROLLING"
ALLEGED "RELEASES OF HAZARDOUS SUBSTANCES, POLLUTANTS, AND CONTAMINANTS" AT THE TAR CREEK,
OKLAHOMA SITE *, THE COMPANY HAS ALWAYS BEEN PREPARED TO DISCUSS WHAT MEASURES MAY BE ADVISABLE
AT THE SITE AND WHO SHOULD PARTICIPATE IN THE INITIATION AND FUNDING OF THOSE MEASURES.

* THE RATIONALE UNDERLYING EAGLE-PICHER'S VIEWS ON CERCLA LIABILITY HAS BEEN STATED IN
PREVIOUS CORRESPONDENCE AND CONVERSATIONS AND NEED NOT BE REPEATED HERE.

EAGLE-PICHER HAS PARTICIPATED ACTIVELY IN ASSISTING GOVERNOR NIGH'S TAR CREEK TASK FORCE
IN THE INVESTIGATION AND STUDIES UNDERTAKEN BY THE TASK FORCE IN AN EFFORT TO DEFINE THE SCOPE
OF THE PROBLEM AND ANY MEASURES WHICH MAY BE FEASIBLE AND ADVISABLE.

WHILE EAGLE PICHER HAS BEEN ABLE TO WORK CLOSELY AND EFFECTIVELY WITH THE TASK FORCE, THE
COMPANY HAS BEEN UNABLE TO ADVANCE THE DISCUSSIONS BEING DIRECTED BY EPA CONCERNING WHO SHOULD
PARTICIPATE IN THE EXECUTION OF ANY MEASURES ULTIMATELY DEEMED TO BE ADVISABLE.  THE FAILURE OF
THESE DISCUSSIONS TO MAKE PROGRESS IS DUE ENTIRELY TO EPA'S REFUSAL TO ACKNOWLEDGE AND ACT UPON
TWO FACTS WHICH ARE CENTRAL TO THE RESOLUTION OF THIS MATTER.

FIRST, EPA HAS FAILED TO RECOGNIZE THE COMPLEXITY OF THE "RESPONSIBLE PARTY" ISSUE IN THIS
MATTER WHICH INVOLVES HUNDREDS OF MINERAL OWNERS AND MINING COMPANIES WHO PARTICIPATED IN THE
DEVELOPMENT OF THE OKLAHOMA PORTION OF THE TRI-STATE MINING DISTRICT OVER ITS 70-YEAR HISTORY OF
OPERATION.

AT THE DEMAND OF EPA AND AT CONSIDERABLE EXPENSE TO EAGLE-PICHER THE COMPANY HAS PROVIDED
THE AGENCY WITH A SIGNIFICANT AMOUNT OF INFORMATION, INCLUDING CERTIFIED LAND OWNERSHIP RECORDS,
IDENTIFYING A LARGE NUMBER OF CURRENT LANDOWNERS, ROYALTY RECIPIENTS AND OPERATING COMPANIES. 
DESPITE THIS INFORMATION EPA HAS, TO DATE, IDENTIFIED ONLY  A HANDFUL OF WHAT EPA OFFICIALS
ATTENDING THE JANUARY 16, 1984 MEETING DESCRIBED AS "MINE OPERATORS" AS "POTENTIAL RESPONSIBLE
PARTIES.".  AT THE JANUARY 16, 1984 MEETING EPA ALSO STATED ITS REFUSAL TO EVEN CONSIDER
IDENTIFYING LAND-OWNERS WHO RECEIVED MINING ROYALTIES AS "POTENTIAL RESPONSIBLE PARTIES.". 



EPA'S CONTINUED FAILURE TO RECOGNIZE THAT DEVELOPMENT OF MINING IN OTTAWA COUNTY INVOLVED MANY
MORE INDIVIDUALS AND COMPANIES THAN THE HANDFUL SO FAR IDENTIFIED BY EPA IS UNREASONABLE, UNFAIR
AND IN DERELICTION OF EPA'S CLEAR DUTY AS A FEDERAL AGENCY CHARGED WITH ENFORCEMENT OF IMPORTANT
FEDERAL LAWS.

SECOND AND EVEN MORE IMPORTANT, EPA HAS REFUSED TO RECOGNIZE THE PERVASIVE ROLE OF THE
UNITED STATES GOVERNMENT IN THE DEVELOPMENT AND OPERATION OF THE OTTAWA COUNTY MINING INDUSTRY. 
EAGLE-PICHER HAS PROVIDED EPA WITH RECORDS AND DOCUMENTS ILLUSTRATING THE GOVERNMENT'S EXTENSIVE
PARTICIPATION.  THIS INFORMATION DEMONSTRATES THAT THE UNITED STATES, ACTING THROUGH THE BUREAU
OF INDIAN AFFAIRS (BIA) AND THE UNITED STATES GEOLOGICAL SURVEY (USGS) WAS ACTIVELY INVOLVED IN
ALL ASPECTS OF THE DEVELOPMENT OF MINING, BOTH AS AN "OWNER" OF THE MINERALS AND AN "OPERATOR"
OF THOSE MINERALS.  IN ITS ROLE AS "MINERAL OWNER," THE GOVERNMENT ACTED AS LESSOR OF THE
MINERAL RIGHTS ON BEHALF OF INDIVIDUAL MEMBERS OF THE QUAPAW TRIBE OF INDIANS WHO HAD BEEN MADE
WARDS OF THE UNITED STATES BY ACT OF CONGRESS.  LEASES INVOLVING INDIAN MINERALS WERE DRAFTED BY
AND NEGOTIATED WITH THE BIA.  ROYALTIES WERE PAID NOT TO THE INDIANS BUT TO THE BIA.  THAT
AGENCY THEN PARCELLED OUT THOSE ROYALTIES TO THE INDIANS INVOLVED, IN SOME CASES RETAINING A
PORTION (APPARENTLY TEN PERCENT) ON ACCOUNT OF THE BIA'S "SUPERVISION OF MINING OPERATIONS.".

AS AN "OPERATOR" OF THE MINERALS, BOTH THE BIA AND THE USGS WERE ALSO INVOLVED IN THE
DAY-TO-DAY MINING OPERATIONS.  THESE AGENCIES DETERMINED WHERE MINE SHAFTS AND MINERAL
PROCESSING FACILITIES WERE TO BE LOCATED.  THE AGENCIES DETERMINED WHETHER, UPON LEASE
SURRENDER, MINE SHAFTS WERE TO BE SEALED OR LEFT OPEN.  INDEED, THE TIMING OF THE ULTIMATE
DECISION TO CEASE MINING AND THE MAINTENANCE OPERATIONS NECESSARY TO MINING, INCLUDING MINE
PUMPING, WAS DETERMINED BY THESE FEDERAL AGENCIES.  IT IS IMPORTANT TO NOTE THAT THE FEDERAL
GOVERNMENT DID NOT PARTICIPATE IN THE MINING OPERATIONS SIMPLY AS A "REGULATOR.". ON THE
CONTRARY, THE GOVERNMENT MADE DAY-TO-DAY OPERATING DECISIONS AS A PARTICIPANT IN THE OPERATIONS,
MOTIVATED BY THE DESIRE TO PROCURE THE GREATEST POSSIBLE MINERAL RECOVERY.

UNDER THESE CIRCUMSTANCES THE FEDERAL AGENCIES INVOLVED MUST BE REGARDED AS MUCH A
"RESPONSIBLE PARTY" AS THE LANDOWNERS AND OPERATING COMPANIES.  THE RECOGNITION OF THE FEDERAL
GOVERNMENT AS A "POTENTIAL RESPONSIBLE PARTY" IN THIS MATTER IS ALSO COMPLETELY IN ACCORD WITH
EPA'S OWN POLICY ON THE IDENTIFICATION OF "POTENTIAL RESPONSIBLE PARTIES.".  NONETHELESS, EPA
HAS STEADFASTLY REFUSED TO EITHER CONSIDER THE ISSUE OF THE GOVERNMENT'S RESPONSIBILITY OR
DISCUSS ITS RATIONALE FOR THIS POSITION.

AT THE JANUARY 16, 1984 MEETING EAGLE-PICHER AGAIN RAISED THIS ISSUE.  WE WERE TOLD ONLY
THAT THE REGION VI LEGAL STAFF "DOES NOT AGREE" THAT THE GOVERNMENT SHOULD BE REGARDED AS A
"POTENTIAL RESPONSIBLE PARTY.".  WHEN ASKED TO DISCUSS THEIR RATIONALE THEY DECLINED TO DO SO
SAYING THAT THEY WERE NOT PREPARED TO REVEAL THEIR "THEORY OF THE CASE" TO EAGLE-PICHER AND
OTHER PARTICIPANTS AT THE MEETING.  FINALLY, REGION VI REPRESENTATIVES STATED THAT THEY HAD NOT
EVEN DISCUSSED THIS ISSUE WITH THE AGENCIES INVOLVED AND HAD NO PRESENT INTENTION OF DOING SO.

EPA'S RESPONSE, TO DATE, TO THIS ISSUE IS NOT IN ACCORD WITH THE AGENCY'S OWN POLICY. 
FURTHERMORE, EPA'S ATTITUDE MISSES THE ESSENTIAL POINT.  THE QUESTION IS NOT SIMPLY A LEGAL
ISSUE INVOLVING LITIGATION STRATEGIES SUCH AS SECRET "THEORIES OF THE CASE" AND CALCULATED
REFUSALS TO DEAL WITH OBVIOUS FACTS.  THE ISSUE IS NOT ONE OF PARSING STATUTORY LANGUAGE FOR
LIABILITY BUT WHO SHOULD PARTICIPATE IN RESOLVING THIS MATTER WITHOUT LITIGATION BY IMPLEMENTING
THE MEASURES DETERMINED TO BE ADVISABLE.

THE RESULTS OF THE RECENT TAR CREEK VERIFICATION AND FEASIBILITY STUDIES REINFORCE THE
NEED TO SEEK A VIABLE SOLUTION TO THE SITUATION  UNENCUMBERED BY SIMPLISTIC, LEGALISTIC
THEORIES.  A REVIEW OF THE RESULTS OF THE VERIFICATION AND FEASIBILITY STUDIES INDICATES THAT
THEY HAVE CONCLUDED THAT THE ENVIRONMENTAL SITUATION DOES NOT PRESENT AN IMMINENT AND
SUBSTANTIAL DANGER TO THE PUBLIC HEALTH OR WELFARE.  CONSEQUENTLY, IT WOULD NOT BE POSSIBLE TO



FUND REMEDIAL ACTIONS AT THE SITE UNDER CERCLA, EVEN IF, AS THE GOVERNMENT HAS ARGUED, A SITE
SUCH AS TAR CREEK CAN BE ADDRESSED UNDER THE PROVISIONS OF THE STATUTE CONCERNING RELEASES OR
THREATENED RELEASES OF "POLLUTANTS OR CONTAMINANTS.".

AS CERCLA CAN NO LONGER BE REGARDED AS A PROPER FUNDING MECHANISM UNDER ANY "THEORY OF THE
CASE," IT IS NOW MORE IMPORTANT THAN EVER THAT THE GOVERNMENT ABANDON ITS LITIGIOUS APPROACH TO
THE SITUATION AND JOIN IN THE EFFORTS OF OTHERS SUCH AS EAGLE-PICHER TO FIND A PRACTICAL
SOLUTION TO THE PROBLEM OF IMPLEMENTING ANY ADVISABLE FURTHER ACTIONS AT THE SITE.

EAGLE-PICHER RESTATES ITS WILLINGNESS TO DISCUSS THE IDENTIFICATION AND IMPLEMENTATION OF
ADVISABLE MEASURES.  UNFORTUNATELY UNLESS THE GOVERNMENT IS EQUALLY PREPARED TO DISCUSS THIS
ISSUE, NOT AS A LITIGANT BUT AS A POTENTIAL PARTICIPANT, WE DOUBT THAT MEANINGFUL DISCUSSIONS
CAPABLE OF RESOLVING THIS IMPORTANT MATTER ARE POSSIBLE.

AS WE INFORMED YOU AT THE JANUARY 16, 1984 MEETING, EAGLE-PICHER BELIEVES THAT THE ISSUE
OF GOVERNMENT PARTICIPATION HAS NOT RECEIVED ADEQUATE ATTENTION AT RESPONSIBLE MANAGEMENT LEVELS
WITHIN EPA AND THE OTHER FEDERAL AGENCIES CONCERNED.  AS THE REGION VI REPRESENTATIVES ATTENDING
THE MEETING DECLINED TO ADDRESS THIS ISSUE WITH AGENCY MANAGEMENT, EAGLE-PICHER WILL, AS WE
INFORMED YOU, MAKE AN EFFORT TO DO SO.  WE HOPE THAT THIS ISSUE WILL RECEIVE THE ATTENTION IT
DESERVES AND THAT IT CAN BE ADDRESSED IN A MANNER CONDUCIVE TO MAKING PROGRESS ON THE OVERALL
RESOLUTION OF THIS MATTER.

IN REGARD TO THE LAST PARAGRAPH OF YOUR LETTER OF DECEMBER 20, 1983 PLEASE BE ADVISED THAT
EAGLE-PICHER IS CONTINUING TO REVIEW ITS AVAILABLE RECORDS FOR INFORMATION RELEVANT TO YOUR
REQUEST OF JUNE 29, 1983.  BECAUSE OF THE VOLUMINOUS AND FRAGMENTARY NATURE OF THESE RECORDS THE
TIME AND EXPENSE INVOLVED IN THIS SEARCH CONTINUES TO BE SUBSTANTIAL.  IN ACCORDANCE WITH THE
POLICY OF EAGLE-PICHER DISCUSSED IN MY LETTER OF AUGUST 3, 1983 TO MR. DAVID PRICE, WE WILL
PROVIDE YOU WITH ANY MEANINGFUL INFORMATION RELEVANT TO YOUR JUNE 29, 1983 REQUEST AS SOON AS IT
BECOMES AVAILABLE.  ALSO PLEASE NOTE THAT MR. PRICE WAS INFORMED OF THE STATUS OF EAGLE-PICHER'S
RECORD SEARCH IN OUR TELEPHONE CONVERSATION OF SEPTEMBER 27, 1983.

ONCE AGAIN, LET ME ASSURE YOU THAT EAGLE-PICHER STANDS READY TO DISCUSS THE RESOLUTION OF
THIS MATTER WITH THE FEDERAL GOVERNMENT AND OTHERS WHO PARTICIPATED IN THE DEVELOPMENT OF MINING
IN OTTAWA COUNTY.

                                  SINCERELY YOURS,

                                  RICHARD A. FLYE
                                  COUNCIL TO EAGLE-PICHER
                                  INDUSTRIES, INC

CC: RON JARMAN
JOHN WADE.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

APRIL 5, 1984

RICHARD A. FLYE, ESQUIRE
MCKENNA, CONNER AND CUNEO
1575 EYE STREET, NW
WASHINGTON, D.C. 20460

DEAR MR. FLYE:

THIS IS IN RESPONSE TO YOUR LETTERS OF FEBRUARY 6 AND 15, 1984 AND TO THE COMMENTS MADE BY YOU AT THE TAR
CREEK SUPERFUND MEETING IN DALLAS ON JANUARY 16, 1984.  I HAVE ENCLOSED A COPY OF A SUMMARY OF THAT MEETING
FOR YOUR INFORMATION.

EPA IS AWARE OF EAGLE-PICHER'S VIEWS REGARDING THE POSSIBLE INCLUSION OF AGENCIES OF THE U.S. DEPARTMENT OF
THE INTERIOR AS RESPONSIBLE PARTIES AT THE TAR CREEK, OKLAHOMA, SUPERFUND SITE.  YOUR CONTENTIONS HAVE BEEN
MADE KNOWN TO BOTH HEADQUARTERS AND REGIONAL SUPERFUND STAFF.  THE EPA, HOWEVER, IS NOT PREPARED TO ACCEPT
YOUR ARGUMENT THAT THE U.S. GOVERNMENT MUST BE CONSIDERED A RESPONSIBLE PARTY UNDER SUPERFUND PRIOR TO THE
INITIATION OF SERIOUS SETTLEMENT DISCUSSIONS OR SUPERFUND REMEDIAL ACTION AT TAR CREEK.  FURTHER, EPA DOES
NOT BELIEVE THAT IT IS REQUIRED TO GO BEYOND ITS ALREADY EXTENSIVE INVESTIGATION INTO RESPONSIBLE PARTIES, OR
TO MODIFY ITS DETERMINATION OF RESPONSIBLE OWNERS/OPERATORS.  EAGLE-PICHER IS, OR SHOULD BE, AWARE THAT THIS
AGENCY TAKES THE POSITION THAT RESPONSIBLE PARTIES MAY BE JOINTLY AND SEVERALLY LIABLE UNDER SECTIONS 104,
106, AND 107 OF CERCLA, 42 U.S.C. SS9604, 9606, 9607.  FURTHER, EPA BELIEVES THAT IT MAY EXERCISE ENFORCEMENT
DISCRETION IN NAMING AND NOTICING RESPONSIBLE PARTIES UNDER CERCLA AND IN LATER SUING SUCH PARTIES FOR
APPROPRIATE RELIEF, IF NECESSARY.

IT HAS BEEN MADE CLEAR THROUGH COMMUNICATIONS FROM THIS AGENCY THAT EPA CONSIDERS EAGLE-PICHER A RESPONSIBLE
PARTY AT THE TAR CREEK SUPERFUND SITE.  IT IS ALSO CLEAR THAT EAGLE-PICHER HAS BEEN GIVEN AN OPPORTUNITY TO
ACCOMPLISH REMEDIAL ACTION AT THE SITE, YET HAS NOT TO THIS DATE CHOSEN TO DO SO, EITHER INDIVIDUALLY OR
COLLECTIVELY WITH OTHER RESPONSIBLE PARTIES.  EAGLE-PICHER HAS INSTEAD CHOSEN TO MAKE AN ISSUE OF ITS
ARGUMENT FOR GOVERNMENT LIABILITY FOR THE TAR CREEK ENVIRONMENTAL PROBLEMS PRIOR TO ANY COMMITMENT TOWARD
REMEDIAL ACTION OF THE TAR CREEK PROBLEM.  YET, EAGLE-PICHER WAS INFORMED BY EPA AT THE JANUARY 16, 1984,
MEETING THAT EAGLE-PICHER SHOULD PROCEED WITH ITS PLANS ON THE ASSUMPTION THAT THE GOVERNMENT WOULD NOT BE
NAMED AS A RESPONSIBLE PARTY.

EPA IS COMMITTED TO RESOLUTION OF ENVIRONMENTAL PROBLEMS AT TAR CREEK, CONSISTENT WITH THE NATIONAL
CONTINGENCY PLAN (NCP).  ACCORDINGLY, ONCE THE ASSISTANT ADMINISTRATOR FOR SOLID WASTE AND EMERGENCY RESPONSE
HAS MADE A FINAL DECISION UPON THE RECORD, AN EVENT THAT SHOULD OCCUR SHORTLY, THERE WILL BE A 30 DAY PERIOD
IN WHICH ANY POTENTIALLY RESPONSIBLE PARTY CAN FORMALLY SETTLE WITH EPA FOR PRIVATE PARTY IMPLEMENTATION OF
THE REMEDY, SHOULD ONE BE CHOSEN.  IF SUCH SETTLEMENT CANNOT BE REACHED WITHIN THAT 30 DAY PERIOD, EPA MAY
PROCEED TO IMPLEMENT THE CHOSEN REMEDY, USING THE SUPERFUND AND SEEKING COST RECOVERY UNDER SECTION 107 OF
CERCLA FROM RESPONSIBLE PARTIES, FOR ALL COSTS OF REMEDIAL ACTION INCURRED AND NOT INCONSISTENT WITH THE NCP.

IN ANSWER TO YOUR QUESTION CONCERNING MUTUAL REVIEW OF THE BIA RECORDS IN ALBUQUERQUE, WE DO NOT INTEND TO
REVIEW THOSE RECORDS AT THIS TIME.  PLEASE CALL JIM TURNER AT (214) 767-9975 OR DAVID PRICE AT (214) 
767-9701 IF YOU HAVE ANY QUESTIONS.

SINCERELY YOURS,

SAMUEL L. NOTT, CHIEF
SUPERFUND BRANCH

CC: CHARLES DAUTEL
VICE PRESIDENT, EAGLE-PICHER INDUSTRIES, INC.



MCKENNA, CONNER & CUNEO

FEBRUARY 16, 1984

RON JARMAN, CHIEF
WATER QUALITY DIVISION
OKLAHOMA WATER RESOURCES BOARD
P.O. BOX 53585
1000 N.E. 10TH STREET
OKLAHOMA CITY, OK  73152

RE: TAR CREEK FEASIBILITY STUDY

DEAR MR. JARMAN:

ENCLOSED PLEASE FIND THE COMMENTS OF EAGLE-PICHER INDUSTRIES INC. (EAGLE-PICHER)
CONCERNING THE TAR CREEK FEASIBILITY STUDY AND THE "PROPOSED REMEDIES" ANNOUNCED BY GOVERNOR
NIGH ON JANUARY 9, 1984.

THESE COMMENTS ARE BEING PROVIDED IN RESPONSE TO THE REQUEST FOR COMMENTS MADE IN EPA'S
JANUARY 10, 1984 PRESS RELEASE.

MAY I ALSO SAY THAT EAGLE-PICHER APPRECIATES THE PROFESSIONAL WAY IN WHICH THE TASK FORCE
HAS APPROACHED ITS WORK.  WE HOPE THAT EAGLE-PICHER HAS BEEN ABLE TO BE OF SOME ASSISTANCE TO
YOU AND THE OTHER TASK FORCE MEMBERS.  WE LOOK FORWARD TO CONTINUING TO WORK WITH YOU AS THE
ACTIVITIES AT TAR CREEK PROCEED.

SHOULD YOU HAVE ANY QUESTIONS CONCERNING THE ENCLOSED COMMENTS OR SHOULD YOU DESIRE
FURTHER INFORMATION, PLEASE FEEL FREE TO CONTACT ME AT (202) 789-7682.

                                        SINCERELY YOURS,

                                        RICHARD A. FLYE
                                        COUNSEL TO EAGLE-PICHER
                                         INDUSTRIES, INC
RAF/PW
ENCLOSURE
CC: ALLYN M. DAVIS (W/ENC.).



MCKENNA, CONNER & CUNEO

MARCH 22, 1984

JAMES L. TURNER, ESQUIRE
ATTORNEY, OFFICE OF REGIONAL COUNSEL (6ORC)
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION VI
1201 ELM STREET
DALLAS, TX  75270

RE: TAR CREEK, OTTAWA COUNTY, OKLAHOMA
CERCLA SITE

DEAR MR. TURNER:

THIS IS TO CONFIRM OUR RECENT DISCUSSIONS CONCERNING EPA'S TREATMENT OF THE COMMENTS
SUBMITTED BY EAGLE-PICHER INDUSTRIES, INC. (EAGLE-PICHER) ON THE REMEDIAL ALTERNATIVES PROPOSED
BY THE TAR CREEK TASK FORCE AND EPA FOR THE TAR CREEK SITE.  THESE COMMENTS WERE SUBMITTED BY
EAGLE-PICHER BY FIRST CLASS MAIL, PREPAID, ON FEBRUARY 16, 1984.

AS WE DISCUSSED, IT CAME TO MY ATTENTION ON MARCH 19, 1984, FROM A NON-EPA SOURCE, THAT
EPA WAS TAKING THE POSITION THAT EAGLE-PICHER'S COMMENTS WOULD NOT BE CONSIDERED IN THE FINAL
REMEDIAL ALTERNATIVES DECISION FOR TAR CREEK BECAUSE THEY HAD BEEN RECEIVED "LATE," I.E., AFTER
THE FEBRUARY 16, 1984 DATE FOR SUBMISSION OF COMMENTS MENTIONED IN EPA'S JANUARY 10, 1984 PRESS
RELEASE SOLICITING COMMENTS.

I WAS GLAD TO LEARN FROM YOU ON MARCH 21, 1984 THAT, FOLLOWING OUR DISCUSSIONS, THE AGENCY
HAS DECIDED THAT EAGLE-PICHER'S COMMENTS WILL BE INCLUDED AMONG THE DECISION DOCUMENTS FORWARDED
TO EPA HEADQUARTERS AND WILL BE CONSIDERED BY THE AGENCY IN REACHING A REMEDIAL DETERMINATION IN
THE TAR CREEK MATTER.

I UNDERSTAND THAT REGION VI WILL SOON BE FORWARDING AN ADDENDUM TO THE DECISION DOCUMENTS
TO HEADQUARTERS.  THIS ADDENDUM WILL INCLUDE EAGLE-PICHER'S FEBRUARY 16, 1984 COMMENTS AS WELL
AS THE REGION'S VIEWS ON THOSE COMMENTS.  I WOULD APPRECIATE RECEIVING A COPY OF THE REGION'S
VIEWS.

I FURTHER UNDERSTAND THAT THE REGION'S TRANSMITTAL OF THE ADDENDUM WILL REPRESENT THAT
EAGLE-PICHER'S COMMENTS WERE NOT INCLUDED IN THE ORIGINAL PACKAGE BECAUSE THEY WERE RECEIVED
"LATE".  AS WE DISCUSSED, EAGLE-PICHER DOES NOT BELIEVE THAT ITS COMMENTS WERE "LATE," AS A
MATTER OF EITHER LAW OR SOUND POLICY.  IN THE ABSENCE OF ANY STATUTE OR REGULATION TO THE
CONTRARY, WE BELIEVE COMMENTS ON PROPOSED REMEDIAL ALTERNATIVES SHOULD BE CONSIDERED FILED WHEN
MAILED.  CERTAINLY, AS A MATTER OF GOOD ENVIRONMENTAL AND AGENCY POLICY, EPA SHOULD ALWAYS BE
PREPARED TO RECEIVE AND CONSIDER COMMENTS, SUCH AS THOSE SUBMITTED BY EAGLE-PICHER, CONTAINING
SIGNIFICANT TECHNICAL AND SCIENTIFIC INFORMATION, PARTICULARLY WHEN THEY ARE RECEIVED, AS YOU
NOTED, WELL BEFORE THE DECISION DOCUMENT PACKAGE IS PREPARED AND FORWARDED TO HEADQUARTERS.

IN ANY EVENT, THE IMPORTANT POINT IS THAT EPA HAS NOW DECIDED TO MAKE EAGLE-PICHER'S
COMMENTS A PART OF THE DECISION DOCUMENT PACKAGE AND ACCORD THEM THE FULL CONSIDERATION THEY
DESERVE.  HOW THE AGENCY CHOOSES  TO CHARACTERIZE THE TIMING OF THEIR RECEIPT IS NOT OF MAJOR
SIGNIFICANCE.



I APPRECIATE THE WILLINGNESS OF THE AGENCY TO RECONSIDER ITS INITIAL JUDGMENT ON THIS
MATTER.  MAY I ASSURE YOU AGAIN THAT EAGLE-PICHER WISHES TO WORK WITH THE AGENCY IN ACHIEVING AN
APPROPRIATE RESOLUTION TO THE TAR CREEK MATTER.  MAY I ALSO SUGGEST THAT A POSITIVE, COOPERATIVE
APPROACH TO THIS MATTER CAN BE FURTHER FOSTERED IF, SHOULD THIS TYPE OF PROCEDURAL ISSUE ARISE
IN THE FUTURE, EPA PROMPTLY COMMUNICATES ITS POSITION TO THE OTHER PARTIES CONCERNED SO THAT THE
ISSUE CAN BE RESOLVED WITHOUT THE NEED FOR EXTENSIVE AND TIME-CONSUMING DISCUSSION AND
RECONSIDERATION.

AGAIN, THANK YOU FOR YOUR ATTENTION TO THIS MATTER.

                                        SINCERELY YOURS,

                                        RICHARD A. FLYE
                                        COUNSEL TO EAGLE-PICHER
                                          INDUSTRIES, INC

RAF/PW
CC: LEE M. THOMAS.



ADDENDUM 3

TAR CREEK SITE
OTTAWA COUNTY, OKLAHOMA

REMEDIAL ALTERNATIVES ANALYSIS

FLOODPLAIN AND WETLANDS MANAGEMENT ASSESSMENT

I) PURPOSE

THE PURPOSE OF THIS ADDENDUM IS TO:

1. REVIEW EXECUTIVE ORDER NO. 11988, MAY 24, 1977, 42 F.R. 26951 ENTITLED FLOODPLAIN
MANAGEMENT.

2. REVIEW APPLICABLE STATUTES REFERRED TO IN THE EXECUTIVE ORDER AS REQUIRED.

3. REVIEW THE TAR CREEK SITE REMEDIAL ALTERNATIVES ANALYSIS IN AREAS DISCUSSING
FLOODPLAIN MANAGEMENT.

4. SUMMARIZE THE REVIEW AND DESCRIBE ADDITIONAL TECHNICAL REQUIREMENTS TO COMPLY WITH
APPLICABLE REQUIREMENTS.

II) INTRODUCTION

THE POTENTIAL FOR DIVERTING SURFACE RUNOFF FROM ENTERING THE MINE SYSTEM BY USING DIKES
AND DIVERSIONS WAS IDENTIFIED EARLY IN THE PLANNING PROCESS.  FEASIBILITY STUDIES REVEALED
SURFACE INFLOW AS THE LARGEST CONTRIBUTOR TO THE WATER IN THE MINED AREAS.  TWO LOCATIONS (THE
MUNCIE AND THE BIG JOHN) CONTRIBUTE 72 PERCENT OF THE TOTAL SURFACE INFLOW INTO THE MINING
SYSTEM.  A THIRD AREA OF MAJOR INTEREST IS THE ADMIRALTY AREA WHICH IS CURRENTLY AN OUTFLOW
POINT BUT IN ALL PROBABILITY WOULD BECOME AN INFLOW POINT IF THE WATER LEVEL IN THE MINES IS
LOWERED BY DIVERSION OR OTHER MEANS.  THE FOURTH AREA OF MAJOR INTEREST WITH REGARD TO DIVERSION
IS THE NUMEROUS SUBSIDENCE FEATURES LOCATED ON THE WEST SIDE OF COMMERCE, OKLAHOMA.  THIS
SECTION WILL ADDRESS THE CHANGE IN FLOODING POTENTIAL RESULTING FROM THE DIKING AND DIVERSION OF
SURFACE RUNOFF AT THE FOUR MAJOR POINTS OF INFLOW.

III) PROCEDURE

IN ORDER TO DEVELOP A WATER SURFACE PROFILE ON TAR CREEK, VALLEY CROSS SECTIONS WERE TAKEN
FROM THE FLOOD PLAIN INFORMATION STUDY ON MIAMI, OKLAHOMA,* FROM 7.5 MINUTE USGS QUADRANGLE
MAPS, AND FROM LIMITED FIELD SURVEYS IN KEY LOCATIONS.  ALL BRIDGE DIMENSIONS USED IN THE STUDY
WERE TAKEN BY FIELD MEASUREMENTS.  THE WATER SURFACE PROFILE COMPUTATIONS WERE MADE USING THE
SOIL CONSERVATION SERVICE (SCS) PROGRAM FOR WATER SURFACE PROFILES (TECHNICAL RELEASE NO. 61).

THE ENTIRE TAR CREEK BASIN INCLUDING THE UNDERGROUND MINE SYSTEM WAS MODELED USING THE SCS
WATERSHED COMPUTER MODEL - TR 20.  THE BASIN AS IT CURRENTLY EXISTS WAS MODELED INITIALLY.  THE
ELEVATION-STORAGE RELATIONSHIP FOR THE UNDERGROUND MINE AREA WAS DEVELOPED FROM INFORMATION FROM
THE OKLAHOMA GEOLOGICAL SURVEY.  THE ELEVATION-DISCHARGE RELATIONSHIP WAS DEVELOPED FROM
DISCHARGE INFORMATION COLLECTED BY THE U.S. GEOLOGICAL SURVEY AND THE OKLAHOMA WATER RESOURCES
BOARD.  THE ROUTINGS OF CURRENT CONDITIONS PRODUCED PEAK  DISCHARGES AT LOCATIONS IN MIAMI,
OKLAHOMA, THAT COMPARED FAVORABLY WITH PUBLISHED DATA IN BOTH THE FLOOD PLAIN INFORMATION AND
FLOOD INSURANCE STUDY.



THE COMBINED EFFECTS OF THE FOUR DIVERSION LOCATIONS IDENTIFIED IN THE INTRODUCTION OF
THIS SECTION WERE THEN EVALUATED USING THE SAME SCS TR20 COMPUTER PROGRAM.  THE CHANGES IN
FLOODING POTENTIAL RESULTING FROM DIVERSION AND DIKING ACTIVITIES WERE NOTED AT KEY LOCATIONS
THROUGHOUT THE TAR CREEK BASIN.

IV) FLOOD HAZARD ASSESSMENT

THE CHANGES IN DISCHARGE AND ELEVATION RESULTING FROM PROPOSED DIKING AND DIVERSION
ACTIVITIES AT KEY LOCATIONS THROUGHOUT THE TAR CREEK BASIN ARE DISPLAYED IN TABLE 5.  INCREASED
FLOOD STAGES BELOW K-1, K-2 AND 0-3 ARE NOT SIGNIFICANT.

THE MAXIMUM INCREASE IN STAGE WAS 1.32 FEET FOR THE 50 YEAR FLOOD AT THE TAR CREEK BRIDGE
WEST OF THE PICHER HIGH SCHOOL.  INCREASES IN MAXIMUM STAGE RANGED FROM 0.19 TO 1.32 FEET IN THE
AREA ABOVE THE CONFLUENCE OF TAR AND LYTLE CREEKS.  THIS INCREASE IN STAGE WOULD BE LIMITED TO
AGRICULTURAL AREAS AND WOULD NOT INVOLVE ANY HOMES OR URBAN AREAS.

THE MAXIMUM INCREASE IN STAGE NOTED ON THE MAINSTREAM OF TAR CREEK BETWEEN ITS CONFLUENCE
WITH LYTLE CREEK AND NEOSHO RIVER WAS 0.22 FEET.  THIS INCREASE IN STAGE IS INSIGNIFICANT.

IF THE AREA WEST OF COMMERCE IS DIVERTED SOUTH INTO THE TRIBUTARY JUST EAST OF THE MIAMI
AIRPORT, THE INCREASES IN STAGE COULD BE FROM 0.33 TO 0.52 FEET.  SINCE THIS AREA ALREADY HAS A
SIGNIFICANT FLOODING PROBLEM AS IDENTIFIED IN THE JUNE 1980, FLOOD INCREASE STUDY, DIVERSION
INTO THE TRIBUTARY IS NOT RECOMMENDED.  THE MAXIMUM AMOUNT OF WATER THAT COULD CONCEIVABLY BE
DIVERTED FROM THE SUBSIDENCE AREA WEST OF COMMERCE IS APPROXIMATELY 325 ACRE FEET PER YEAR (11.5
INCHES FROM 339 ACRES).  SINCE THE AMOUNT OF WATER TO BE DIVERTED IS SO SMALL IN RELATION TO THE
TOTAL SURFACE INFLOW AND THE RESULTING INCREASE IN FLOODING DUE TO DIVERSION TO THE SOUTH
COMPLICATES AN ALREADY IMPORTANT FLOODING PROBLEM, DIVERSION OF THIS AREA IS NOT RECOMMENDED.

TABLE 5 SHOWS DATA DEVELOPED FROM THE COMPUTER MODEL.  ALL SITES MONITORED AND MODELLED
ARE LOCATED IN RURAL AGRICULTURAL LANDS OR PARKLAND EXCEPT FOR SITES F AND G.  THESE TWO SITES
ARE LOCATED NEAR COMMERCE CITY AND WERE DETERMINED TO SIGNIFICANTLY IMPACT THE FLOODPLAIN. 
CURRENT STREAM LEVELS CAUSE FLOODING IN DEVELOPED AREAS NEAR SITES F AND G.  ANY ADDITIONAL FLOW
WOULD ONLY INCREASE THE FLOODING DAMAGE.  EVEN THOUGH THIS INCREASE IS NOT AS GREAT AS SOME OF
THE OTHER SITES, THE IMPACT IS IN A DEVELOPED AREA RATHER THAN AGRICULTURAL OR PARKLAND AREA.

V) WETLANDS HAZARD ASSESSMENT

AS DISCUSSED IN THE "PROPOSED ACTIONS" SECTION, THE DIVERSION WORK PLANNED AT THE MUNCIE
SITE WILL INVOLVE A WETLANDS AREA APPROXIMATELY 80 TO 100 ACRES IN SIZE.  THE TOTAL WETLANDS
LOST IS ESTIMATED TO BE 0.37 ACRES.  CONSTRUCTION OF THE DIKE WILL ENCROACH THE SOUTH EAST
CORNER OF THE POND.  THIS WILL INVOLVE FILLING IN LESS THAN ONE ACRE.  IN ADDITION, A CHANNEL
WILL BE DEEPENED TO ACCOMMODATE THE EXTRA WATER FLOW WITH A MINIMAL AMOUNT OF IMPACT TO THE REST
OF THE POND.  AS DISCUSSED IN THE ALTERNATIVES EVALUATION THERE ARE NO OTHER EFFECTIVE REMEDIES
THAT ADEQUATELY ADDRESS THE IN FLOW PROBLEM AT THIS SITE.  THE STATE OF KANSAS FISH AND WILDLIFE
DEPARTMENT HAD NO COMMENTS CONCERNING THIS ASPECT OF THE PROJECT.  THE U.S. ARMY CORPS OF
ENGINEERS IS EVALUATING THE PROJECT FOR TECHNICAL CONSISTENCY WITH ITS SS404 PROGRAM.  A FINAL
OPINION WILL BE MADE DURING THE ACTUAL DESIGN PHASE.

DEWATERING THE AREA WHERE CONSTRUCTION IS PLANNED WILL ELIMINATE  A SMALL AMOUNT OF THE
WETLANDS, HOWEVER, MOST CAN BE SAVED BY RECHANNELLING ONE MILE OF TAR CREEK TO THE WEST OF THE
PRESENT CHANNEL  AND ALLOWING SOME RUNOFF TO ENTER THE WETLANDS AREA.



REFERENCES

1. REED, W. W. SCHOFF, S.L. AND BRANSON, C.C. 1955, GROUND WATER RESOURCES OF OTTAWA COUNTY,
OKLAHOMA, OKLAHOMA, GEOLOGICAL SURVEY BULLETIN 72.

2. SITE INVESTIGATION, TAR CREEK SITE, OTTAWA COUNTY, OKLAHOMA, OKLAHOMA DEPARTMENT OF HEALTH,
APRIL 1983, EPA GRANT NO. CX 810192-0.

3. SITE FEASIBILITY, TAR CREEK SITE, OTTAWA COUNTY, OKLAHOMA, OKLAHOMA DEPARTMENT OF HEALTH,
JANUARY, 1983, EPA GRANT NO. CX 810192-0.

4. SYNOPSIS OF ENGINEERING PERSPECTIVES FOR CONTAMINATION OCCURRING IN THE PICHER MINING
DISTRICT, HITTMAN ASSOCIATES, INC., OKLAHOMA WATER RESOURCES BOARD, JANUARY, 1982, CONTRACT
NO. H-D8034-001-81-1042 FR.

5. TECHNICAL RELEASE NUMBER 61, WSPZ COMPUTER PROGRAM, ENGINEERING DIVISION, SOIL CONSERVATION
SERVICE, U.S. DEPARTMENT OF AGRICULTURE, MAY, 1976.

6. TECHNICAL RELEASE NUMBER 20, COMPUTER PROGRAM FOR PROJECT FORMULATION, HYDROLOGY,
ENGINEERING DIVISION, SOIL CONSERVATION SERVICE, U.S. DEPARTMENT OF AGRICULTURE, MAY, 1982.



ADDENDUM 4

TAR CREEK SITE
OTTAWA COUNTY, OKLAHOMA

REMEDIAL ALTERNATIVES ANALYSIS

TAR CREEK GROUND WATER MONITORING PROGRAM

I) PURPOSE

THE PURPOSE OF THIS ADDENDUM IS TO:

1. REVIEW THE TAR CREEK SITE REMEDIAL ALTERNATIVES ANALYSIS IN AREAS DISCUSSING A POST
CLOSURE GROUND WATER LEVEL MONITORING PLAN.

2. DESCRIBE IN MORE DETAIL A POST CLOSURE GROUND WATER LEVEL MONITORING PLAN.

II) INTRODUCTION

THE SITE INVESTIGATION REPORT PRESENTED A DESCRIPTION OF THE TAR CREEK SITE HYDROGEOLOGY. 
THE FOLLOWING DISCUSSION ONLY REFERS TO THE BOONE AND ROUBIDOUX HYDROGEOLOGY.

THE BOONE FORMATION IS A MISSISSIPPIAN AGE CHERTY LIMESTONE AVERAGING ABOUT 370 FEET IN
THICKNESS.  LEAD AND ZINC DEPOSITS OF THE PICHER MINING DISTRICT ARE FOUND IN VARIOUS MEMBERS OF
THE BOONE.  PRIOR TO INITIATION OF LARGE SCALE MINE DEWATERING, THE BOONE WAS PROBABLY THE MAJOR
SOURCE OF WATER FOR THE LOCAL RESIDENTS.

TO MAINTAIN UNSATURATED CONDITIONS IN THE MINE WORKINGS, LARGE CAPACITY SUMP PUMPS WERE
USED.  PUMPAGE FROM THE BOONE VARIED WITH TIME AND DEPTH OF MINING.  DURING WORLD WAR II AN
ESTIMATED 14 MGD WERE DISCHARGED BY THE VARIOUS MINING OPERATIONS.  AS THE DEMAND FOR LEAD AND
ZINC DECLINED AFTER THE WAR, PUMPAGE DECLINED TO ABOUT 9 MGD AS THE LOWER GRADE ORE PRESENT IN
DEEPER WORKINGS WERE ABANDONED (REED, 1955). PUMPING FROM THE BOONE CONTINUED UNTIL THE
MID-1960'S WHEN MAJOR MINING CEASED.

WATER LEVELS OF THE BOONE RECOVERED TO THEIR APPROXIMATE PRE-MINING LEVEL BY 1980 AND
BEGAN DISCHARGING AT THE SURFACE IN 1979.  RECHARGE TO THE BOONE SYSTEM COMES NOT ONLY FROM
NATURAL INFILTRATION, BUT ALSO FROM DIRECT SURFACE WATER INFLOW TO SHAFTS, BORE HOLES AND
COLLAPSED STRUCTURES.

THE BOONE CONTAINS SOLUTION OPENINGS WHICH ENHANCE THE MOVEMENT OF GROUND WATER AND
PRODUCE LARGE WATER YIELDS FROM WELLS INTERSECTING THESE PASSAGEWAYS.  A WELL NOT ENCOUNTERING
ANY SOLUTION CAVITIES OR FRACTURED ZONES MIGHT YIELD ONLY MODERATE AMOUNTS OF WATER.
TRANSMISSIVITY VALUES AS CALCULATED BY HITTMAN ASSOCIATES, RANGES BETWEEN 45,000 TO 75,000
GPD/FT FOR CONFINED AND UNCONFINED CONDITIONS RESPECTIVELY.

III) ROUBIDOUX FORMATION

THE ROUBIDOUX FORMATION IS A 160 FOOT THICK SEQUENCE OF ORDOVICIAN AGE CHERTY DOLOMITE
WITH SEVERAL SANDY SEQUENCES.  THIS AQUIFER IS THE MAJOR WATER PRODUCER FOR OTTAWA COUNTY. 
DEPTH TO THIS AQUIFER IS  GENERALLY BETWEEN 900 TO 1000 FEET IN THE MINING AREA.  REED (1955)
REPORTED THAT WELLS COMPLETED IN THE ROUBIDOUX FLOWED AT THE SURFACE PRIOR TO 1918.  THE
INCREASED WATER WITHDRAWALS BY THE NUMEROUS MINING AND MILLING OPERATIONS CAUSED A LOWERING OF
THE POTENTIOMETRIC SURFACE OF THE ROUBIDOUX, WITH PUMPING LIFTS REACHING MORE THAN 500 FEET BY



1947.  WATER LEVEL DECLINE WITHIN THE ROUBIDOUX APPARENTLY HAS STABILIZED, AT LEAST SINCE 1975,
BASED UPON WATER LEVEL DATA OBTAINED FROM THE CITY OF MIAMI, OKLAHOMA.  SEASONAL WATER LEVEL
FLUCTUATIONS CAN BE OBSERVED; HOWEVER, THE POTENTIOMETRIC SURFACE OF THE ROUBIDOUX APPEARS TO
HAVE REMAINED ABOUT 320 FEET ABOVE MSL AROUND MIAMI, OKLAHOMA, SINCE 1975.

AWAY FROM THE MAJOR PUMPING AREAS, THE POTENTIOMETRIC SURFACE OF THE ROUBIDOUX IS HIGHER. 
A WELL COMPLETED IN THE ROUBIDOUX AT THE EAGLE PICHER BORON PLANT HAD A REPORTED WATER ELEVATION
OF APPROXIMATELY 490 FEET ABOVE MSL.

DIRECTION OF GROUND WATER MOVEMENT IN THE ROUBIDOUX IS NOT WELL DEFINED; HOWEVER, IT IS
INFERRED TO BE IN A GENERALLY WESTERLY DIRECTION.

1. AQUIFER PARAMETERS

DATA CONCERNING AQUIFER TESTING IN THE ROUBIDOUX ARE LIMITED.  REED (1955) ANALYZED THREE
PUMPING TESTS OF ROUBIDOUX WELLS AT THE B.F. GOODRICH PLANT NEAR MIAMI, OKLAHOMA, AND DETERMINED
AN AVERAGE TRANSMISSIVITY VALUE OF APPROXIMATELY 39,000 GPD/FT AND A STORAGE COEFFICIENT OF 8 X
10-5.

2. WATER QUALITY

GROUND WATER DERIVED FROM ROUBIDOUX WELLS GENERALLY HAS A TOTAL DISSOLVED SOLIDS (TDS)
CONCENTRATION OF LESS THAN 500 MILLIGRAMS PER LITER (MG/L).  WATER FROM THE ROUBIDOUX IS
TYPICALLY CLASSIFIED AS A CALCIUM-BICARBONATE OR A SODIUM CHLORIDE TYPE, BASED UPON THE
MILLIEQUIVALENT CONCENTRATION PER LITER OF THE MAJOR ANIONS AND CATIONS. DISSOLVED METALS ARE
USUALLY PRESENT ONLY IN TRACE AMOUNTS; HOWEVER, A WELL AT THE EAGLE PICHER BORON PLANT HAS
REPORTED HIGH CONCENTRATIONS OF DISSOLVED METALS, ESPECIALLY IRON.

IV) PROPOSED POST CLOSURE GROUND WATER MONITORING PLAN

THERE ARE TWO SEPARATE MONITORING PROGRAMS RECOMMENDED FOR IMPLEMENTATION.  THESE ARE THE
ROUBIDOUX WATER QUALITY MONITORING PROGRAM AND THE MINE GROUND WATER LEVEL SURVEILLANCE PLAN. 
THE FOLLOWING IS AN OUTLINE OF EACH PROGRAM.

A) ROUBIDOUX AQUIFER MONITORING PLAN

THE FOLLOWING ROUBIDOUX AQUIFER MONITORING PLAN IS SUGGESTED AS A POSSIBLE MEASURE TO
DETECT INFILTRATION FROM THE BOONE AQUIFER.

THE MUNICIPAL WELLS LISTED BELOW ARE SUGGESTED AS POSSIBLE LOCATIONS FOR MONITORING OF THE
ROUBIDOUX AQUIFER:

EACH WELL WILL BE COLLECTED AND ANALYZED TWICE EACH YEAR, ONCE IN OCTOBER AND ONCE IN
APRIL FOR THE FOLLOWING PARAMETERS:

A)  PH               E)  TOTAL HARDNESS
B)  IRON             F)  LEAD
C)  MANGANESE        G)  CADMIUM
D)  SULFATE          H)  SPECIFIC CONDUCTANCE.



B) MINE GROUND WATER LEVEL MONITORING PLAN

A GROUND WATER LEVEL SURVEILLANCE PROGRAM IS SUGGESTED TO DETERMINE SUCCESS OF DIKING AND
DIVERSION WORK IN PREVENTING SURFACE FLOW OF MINE DISCHARGES.  THE PLAN WILL ENTAIL MONITORING
THE RATES OF SPRING DISCHARGE AND GROUND WATER LEVELS IN SELECTED NEARBY MINES FOR TWO YEARS
AFTER CLOSURE.  ACTUAL MEASUREMENTS OF THESE PARAMETERS SHOULD BE DONE AT LEAST FOUR TIMES A
YEAR WITH THE GREATEST NUMBER OF OBSERVATIONS BEING COLLECTED DURING HIGH GROUND WATER LEVELS
AND/OR AFTER HIGH PRECIPITATION EVENTS.



ADDENDUM 5

TAR CREEK SITE
OTTAWA COUNTY, OKLAHOMA

OTHER POTENTIAL SOURCES OF FUNDING

I) PURPOSE

THE PURPOSE OF THIS ADDENDUM IS TO SHOW THERE ARE NO OTHER AVAILABLE SOURCES OF FUNDING
FOR THE PROPOSED REMEDIAL ACTION AT THE TAR CREEK SITE.

II) DISCUSSION

THE USE OF OTHER SOURCES OF FUNDING IS PURSUED IN AN ADDENDUM PROVIDED BY THE OKLAHOMA
CONSERVATION COMMISSION.  THIS DOCUMENT DESCRIBES IN DETAIL THE USES OF THE ABANDONED MINE LAND
RECLAMATION FUND AND THE OKLAHOMA WATER RESOURCES BOARD REVOLVING FUND, AND THEIR APPLICABILITY
TO THIS PROJECT.

A. THE ABANDONED MINE LAND RECLAMATION FUND

THE RECLAMATION FUND IS DESIGNED PRIMARILY TO ASSIST STATES IN RECLAIMING ABANDONED COAL
AREAS.  OKLAHOMA ESTIMATES THAT THERE ARE SOME 30,000 ACRES OF COAL AREAS THAT WILL COST $100
MILLION TO CLEANUP.  THIS PROGRAM PROVIDES THE 50 PERCENT STATE CONTRIBUTION.  THE OKLAHOMA
ALLOCATION IS APPROXIMATELY $1 MILLION PER YEAR FOR THE NEXT 15 YEARS LEAVING A SUBSTANTIAL
DEFICIT FOR THE COAL AREAS.

AFTER THE TOP PRIORITY COAL AREAS ARE ADDRESSED, NON-COAL AREAS, SUCH AS A PORTION OF TAR
CREEK PROJECT MAY BE CONSIDERED FOR SURFACE WORK.  IF ANY FUNDS REMAIN AFTER NON-COAL AREAS ARE
RECLAIMED, ABANDONED UNDERGROUND MINE WORKINGS MAY TAP THE FUND.

B. THE OKLAHOMA WATER RESOURCES REVOLVING FUND

THE PRIMARY MISSION OF THIS $25 MILLION FUND IS TO PROVIDE LOANS AND GRANTS TO CITIES,
TOWNS AND RURAL WATER DISTRICTS FOR WATER AND/OR SEWER IMPROVEMENTS.  THE OTHER PURPOSE OF THE
REVOLVING FUND IS TO MAKE MONEY AVAILABLE TO BE SPENT ON WATER RESOURCE PLANNING AND RESEARCH
ACTIVITIES, STATE'S COST-SHARING ON FEDERAL WATER PROJECTS, CONSTRUCTION OF STATE WATER
PROJECTS, AND REPAYMENT OF WATER SUPPLY STORAGE CONTRACTS BETWEEN THE STATE AND FEDERAL
GOVERNMENTS.  THIS FUND WILL IN FACT BE USED BY THE STATE TO PROVIDE THE 10 PERCENT COST-SHARE
FOR THE REMEDIAL ACTION.

THE OKLAHOMA WATER RESOURCES BOARD IS DIRECTED BY LAW TO MANAGE AND ADMINISTER THE FUND SO
AS TO MAINTAIN A REVOLVING FUND BALANCE ADEQUATE TO SUFFICIENTLY BACK ANY AND ALL OUTSTANDING
INVESTMENT CERTIFICATES.  BECAUSE SUBSTANTIAL AMOUNTS CANNOT BE WITHDRAWN FROM THE FUND AT ANY
ONE TIME, IT WOULD BE VIRTUALLY IMPOSSIBLE TO USE THE ALLOCATION FOR ALL OF THE CONSTRUCTION
COSTS ON TAR CREEK.

III) CONCLUSIONS

IT IS EVIDENT FROM THE EXTENSIVE MATERIALS PRESENTED BY THE STATE THAT THE TWO FUNDS
CANNOT BE USED TO CONDUCT THE ENTIRE REMEDIAL ACTION AT TAR CREEK.  THE RECLAMATION FUND WILL BE
EXHAUSTED ON COAL AREAS AND THE REVOLVING FUND COULD NOT PROVIDE AN OUTLAY LARGE ENOUGH TO COVER
THE TOTAL COSTS, ALTHOUGH IT WILL BE USED TO PROVIDE THE 10 PERCENT STATE COST SHARE REQUIRED BY
CERCLA.



TABLE 1.  EXAMPLE OF GROUND WATER QUALITY DATA AT THE SURFACE AND 
BOTTOM OF THE ADMIRALTY NO. 4 MINE SHAFT WITHIN

THE BOONE FOUNDATION

                                SURFACE           BOTTOM           DRINKING WATER
             PARAMETER       CONCENTRATION     CONCENTRATION          STANDARD *

             PH (SU)                5.8                5.4             6.5 - 8.5
             CADMIUM (UG/L)         2                 82              10
             IRON (UG/L)       72,000            277,000             300
             LEAD (UG/L)           20                 80              50
             ZINC (UG/L)       60,000            331,000           5,000

* PRIMARY AND SECONDARY DRINKING WATER STANDARDS.



TABLE 2.  STATISTICAL SUMMARY OF WATER QUALITY DATA FOR 
MINE DISCHARGE SITES (1980-82)

             SITE *         MEAN          MAXIMUM           WATER QUALITY
             NUMBER     CONCENTRATION  CONCENTRATION           CRITERIA
                                                            ACUTE    CHRONIC
                                 PH (SU)
              4A            6.2            5.2                -         -
              4             5.7            3.9
             10             5.7            3.3
             14B            4.1            3.6
             20             5.4            2.9
             22             6.5            6.0

                                IRON (UG/L)
              4A           12,020         96,000              -         -
              4            53,751        290,000
             10            27,137        162,000
             14B           53,450        129,000
             20             8,853         52,000
             22             1,278          2,890

                                ZINC (UG/L)
              4A           27,398         80,000             320       47
              4            38,644        141,000
             10            37,247        151,000
             15B           87,250        137,000
             20            21,333        104,000
             22             7,582         14,200

                              CADMIUM (UG/L)
              4A            24.0           59                3.0      0.025
              4             56.0          260
             10             32.0           82
             14B            43.0           69
             20             18.6           63
             22              4.0           11

                              LEAD (UG/L)
              4A             2.0           49
              4            171.0        1,920
             10             92.0        1,090
             14B            26.7           47
             20             33.0          196
             22             20.0           20

* SITE 4A IS UPSTREAM OF DISCHARGE POINT; 4 IS A MINE DISCHARGE SITE; SITE 10 IS APPROXIMATELY
3 MILES DOWNSTREAM FROM SITE 4; SITE 14 IS 1/2 MILE BELOW DISCHARGE POINT 14; SITE 20 IS 10
MILES BELOW DISCHARGE POINT AND NEAR MIAMI; SITE 22 IS AT THE TAR CREEK-NEOSHO RIVER
CONFLUENCE.


